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A New Rotary Screw Compressor 
THE ATLAS COPCO 


TWIN-AIR 


Fitting the female rotor in a Twin-Air compressor. 


NO METALLIC CONTACT BETWEEN COMPRESSION COMPONENTS — 
this means no wear... long intervals between overhauls. . . 
minimum maintenance. 


HIGH EFFICIENCY — cuts power waste—and operating costs. 


SPACE SAVING — simple, compact design effects marked reduc- 
tion in installation costs. 

SMOOTH AIR FLOW — no ‘surging’ or ‘pumping’ characteristics. 
OIL-FREE AIR OR GAS—no lubricant is present in the com- 
pression chamber. 


LESS SENSITIVE TO IMPURE AIR— because compression com- 
ponents are not in metallic contact. 








An Atlas Copco ‘Twin-Air’ compressor (8,100 c.f.m.) 
at the Grdngesberg mine, central Sweden. 


BASED ON A SWEDISH INVENTION 


Atlas Copco Twin-Air compressors—based on the 
original design of the Swedish Inventor, Lysholm 

have already been fully tested at Kiruna in the 
Arctic Circle area of Northern Sweden. Here, at 
the world’s largest underground iron mine, they 
have been operating under normal working con- 
ditions for two years. 


NOW A TWIN-AIR PORTABLE! 


Atlas Copco introduces the world’s first PORTABLE 
Rotary Screw Compressors ! These portable mach- 
ines embody all the know-how gained from two 
years operating experience with Twin-Air Station- 
ary Compressors. The first models in this new range 
are machines of 370 c.f.m. and 620 c.f.m. Both 100% 
air-cooled, diesel-powered units. 


Sttlas Copco PUTS COMPRESSED AIR TO WORK FOR THE WORLD 


For details of the new Atlas Copco Rotary Screw Compressors, contact your local company or agent or write to Atlas Copco AB, 
Stockholm 1, Sweden, or Atlas Copco (Great Britain) Limited, Beresford Avenue, Wembley, Middlesex c.s6/n 
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HOLSET 
NON-BONDED 
RUBBER 
CRANKSHAFT 
DAMPERS 


A combined torsional vibration 
damper and pulley offers a unit ready 
balanced and assembled, 

for immediate fitting to the engine 
crankshaft. 

No other non-bonded damper offers 
this simplicity and proven reliability. 


THIS NEW APPROACH 
MEANS — 


INCREASED RELIABILITY 
AT REDUCED COST 


BRITISH AND FOREIGN 
PATENTS PENDING 


THE 
Turnbridge - Hudderstield 
TELEPHONE: HUDDERSFIELD 7480 TELEGRAMS: HOLSET, HUDDERSFIELD 
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WITH THE 


GIRLING 


PATE N Tee 


Towing a heavy trailer, a caravan, or a horse-box, 
can be an uncomfortable, and often dangerous business. 
It needn't be with this new easily fitted hydraulic 
damping device from Girling. 

The twin hydraulic dampers resist any tendency of 
the trailer to get out of line with the towing vehicle, 
thus giving less tiring, safer journeys, and increased 
confidence on every type of road. 

All things considered, it’s well worth having this 
device fitted to any trailer. For the sake of efficiency 


WS 


\ 


GY AAA--/“-~/”/AAH# you'll want to, for the sake of safety you ought to. 


GIRLING LIMITED - KINGS ROAD - TYSELEY - BIRMINGHAM 11 
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ON THE 


ATKINSON OMEGA 


6x6 TRACTOR 








FORGE ENGINEERING LT 
LEEDS 


TEL: HORSFORTH 282! 
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Giant rotors = = @ baby rotors... 


and all sizes in between 


At last the difficulties of manufacture are out of the way. With our 
latest equipment and tools, developed over recent years, we are 
now regularly producing many varieties of high lead angle rotors 
for pumps, compressors, blowers and meters. 

Accuracy of thread form and spacing is exceptionally good and 
we can deal with most practical sizes. Diameters may be from one 
inch up to 32 inches—face widths up to 48 inches—helix angles 
between 30 and 60 degrees—right or left hand. Lobe combinations 
may be 2/2, 2/3, 3/4, 4/6 or 6/8. 

Our practical experience is here for you to use—and we're ready 
to take your orders. Give us drawings of your rotors and we'll 
produce them. Your special designs are treated in confidence. 


John Holroyd & Co. Ltd. 
Milnrow, Lancashire. 




















90 YEARS OF GEARS 






crc 198 
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Showing the internal fluid way. 
The brake shown is the M-type, 
5} sq. in. lining, }” thick. 

The H-type has lining 7} sq. in. 
area, 4” thick. 


PATENTS PENDING 


FEATURES OF THE 
LOCKHEED HYDRAULIC 


DISC BRAKE 


THE INTERNAL FLUID WAY 


Among the many safety features of the 
Lockheed disc brake is the internal fluid 

way between the cylinders, eliminating the 
usual bridge pipe and simplifying installation. 
The fluid way has a single seal. 


LOCKHEED HYDRAULIC BRAKE COMPANY LTD. 
LEAMINGTON SPA, WARWICKSHIRE 





LOCKHEED 


Registered Trade Mark: LOCKHEED 
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~MICRONIC PYJR LATOR FILTERS 


AUTOMOTIVE PRODUCTS COMPANY LTD., LEAMINGTON SPA WARWICKSHIRE 
Regd. Trad rks ‘“Microme’, Purolator 




















These machines have proved themselves capable 


of production which is... 


Reliable 


Accurate 








and Economical 


An extremely wide range of work can be economically 
produced on Brown & Ward Automatics. 

Simplicity of set-up, operation and maintenance 

and their low cost compared with more complex 
machines provide high-production repetition work 

at the lowest possible cost per piece. 


BROWN and WARD 


HIGH-SPEED 


AUTOMATIC BAR MACHINES... 






:” 27 
DRILL BIA THROUGH po -a 


c/sinxk > at 45° } | 5 
_—— : / Tinso ‘ 
a vy  . 2 x24 181 
2x 241) j7,;o* 
ANF 7 me: a, i 
$3 0145°-- . 
+437 “ie nex dtble Ld — 


Sequence of operations 


Feed to stop; centre and, raising swing tool, drill 
}” deep. 


Form external diameters and drill through‘ 


Roll thread from rear slide 


A %”-4 operation machine equipped with Thread Roll, Swing Tool and 
Vertical Slide Attachments. The component is produced in a production 
time of 9 secs. from 437” hexagon bar, spindle speed 2,350 r.p.m., cutting 
speed 320 f.p.m. 


a Ww NH = 


Commence parting-off (Vertical Slide); cut second 
thread (Stationary Diehead); finish parting-off. 


Range of machines for bar work up to 14” dia. x 44”. 
Automatic stud machine also available. 


Sole Agents and Tooling Engineers :— 


ALFRED { H }__— 
a E. R B ER T L£70.,COVENTRY factored Division, Red Lane Works. q 


AD.364 
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And itis inthe design stage when the COOPER technicians can 
be of the greatest assistance. It is their business to know all 


there is to know about Filters and Strainers. They are prepared 
COOPERS engineers to design and manufacture to your own specific requirements. 


are available for 
consultation at all 
times. 


AIR CLEANERS - STRAINERS - FILTERS - GASKETS 
WASHERS - LAMINATED SHIMS - PRESSWORK 





COOPERS MECHANICAL JOINTS LTD., LLANFOIST WORKS, ABERGAVENNY Telephone: 550 
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Tooling arrangement on a Herbert No. 3A Auto lathe for the production 
of thrust plates from 0°45°,, carbon-steel forgings in a total time of 3°16 


minutes each. 


For high-production repetition work with consistent accuracy. 

Greatest output per foot of floor space at lowest labour cost per piece—one operator and 
one tool setter can keep from four to six machines in continual operation. 

Power, rigidity and speed ranges to take full advantage of Ardoloy and other carbide tooling. 
All operations except chucking and removing the work are entirely automatic. 

Herbert Auto-lathes are made in five sizes: Auto Junior—8}" swing, No. 3A.—12}” swing, 
No. 4—16}” swing, No. 5A.—25” swing and No. 5A/33—33}”" swing. 


Available for Early Delivery 


Ask for brochure “Production on Herbert Auto-lathes.” 


meno HERBERT LTD., COVENTRY B 





AD.370 
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Vou With Fenner 
| Premium V-Belts 


YOu 





k | || SAVE 
> DRIVE COST 
Now ) Wig: 


Tt 


: Cut Your ‘Ata 
Costs 
wice 


Because with Fenner Premium 


V-Belts you need less belts per 
drive and new drives require 
less grooves. 







| 





Because Taper-Lock gives you 


the easiest, quickest way o Lo / c 
of fixing pulleys to shafts and (77 S : LK 
complete interchangeability. | oie Be: 


SEND YOUR NEXT DRIVE ENQUIRY TO :— 


Fen n > 


J. H. FENNER & CO. LTD., MARFLEET, HULL 


BRANCHES AT: BELFAST, BIRMINGHAM, BRADFORD, BRISTOL, BURNLEY, CARDIFF, GLASGOW, 


HULL, LEEDS, LEICESTER, LIVERPOOL, LONDON, LUTON, MIDDLESBROUGH, MANCHESTER, 0 off ~ 
N-or 0 -ina - Oe 


NEWCASTLE-ON-TYNE, NOTTINGHAM, SHEFFIELD, STOKE-ON-TRENT. 


LARGEST MAKERS OF V-BELT DRIVES IN THE COMMONWEALTH 
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Pouring strength 
into your transport 


DARTMOUTH AUTO CASTINGS LTD SMETHWICK 40 STAFFS 
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led Quench 
clean hardeniny 
Furnac 


The Birlec sealed quench 
furnace has been designed for 
the simplified clean heat treatment 
of steel components. Providing for 
quenching work direct from the 
furnace chamber, these furnaces 
are available in three standard 
sizes suitable for handling charges 
ranging up to 1400 Ib. in weight. 
Once charged into the furnace the 
parts remain in the protective 
atmosphere throughout the heat 
treatment cycle, re-emerging clean 
and completely free from scale and 
decarburisation. Powerful 
circulation of the atmosphere in 
the furnace and the oil in the 
quench tank ensure rapid and 
uniform heat transfer. Clean, 
simple and economical in 
operation, the Birlec sealed 
quench furnace is ideal for gas 
carburising, carbonitriding, 
bright hardening, clean 
normalising and carbon 
restoration. 











BIREEC LIMITE 
An A.E.|, Company Pa 

= 

B 


ON - 


= 
—_ 


BIRLEC)S 


“ j§oERDINGT 


> — 
————— 


SM/3 2996 R/H 
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THis is the fool for 


INCREASED PRODUCTIVITY 


impact wrench 


SIZE 24 


Basically designed as a Nut Setting Tool, this Impact 
Wrench may be effectively used with the available 


Extra strong in design and 
construction this tool incorpo- attachments for screwdriving, tapping, drilling, 


rates longer normal working life : - : ‘ , 
with minimum maintenance. grinding, wire-brushing or sanding. 
R29 


WRITE FOR LEAFLET 1.W.202 


BALANCERS ° ROTARY AIR DRILLS 
a A SS NNN NEES wee Sm 
ROTARY SANDERS « RIGHT ANGLE NUT SETTERS 
RIGHT ANGLE DRILLS * MULTIPLE SPINDLE UNITS 


ARMSTRONG WHITWORTH & CO (Pneumatic Tools) 


Main Sales Office: 34 VICTORIA STREET WESTMINSTER LONDON SW1 
Cable Address: ARMWHITOOL SOWEST LONDON Phone: ABBey 3817 


Works: TYNEMOUTH ENGLAND Phone: NORTH SHIELDS 3111 Grams: ARMWHITOOL TYNEMOUTH 
1603 
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FROM BRITISH Ox YGEN-— FOR BRITISH InouS TRY 


Always ask for 


“ALDA" 


rods and fluxes 


BRITISH OXYGEN SUPPLY ALDA 
—the famous range of rods 

and fluxes. And a complete range 

of welding accessories— 

from goggles and gloves 

to friction lighters and wire brushes. 
ALWAYS ASK FOR ALDA. 

Write for tully illustrated literature. 


BRITISH OXYGEN 


British Oxygen Gases Ltd., industrial Division, Spencer House, 27 St James's Place, London, S.W.1. 
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High Quality 
DROP FORGINGS 


Differential gear assembly in Heavy Duty Driving Axle Photograph by permission of Scammell Lorries Limited 


for the automobile 
and transport industries 


” FIRTH - DERIHON 


SHEFFIELD & DARLEY DALE 


THE FIRTH-DERIHON STAMPINGS LIMITED, SHEFFIELD. 
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power elevation (as illustrated) optional 


Drills 

Taps — Joa 
Radius of spindle ... 
Working area of table 
Working area of tilting table 
Working area of baseplate 
No. of speeds bes aes 
Speed range, r.p.m. 

No. of feeds ; 
Motor, h.p. ae 
Baseplate floor are: be 
Clearance circle for arm ... 








1” dia. in m.s. 

2” dia. whit. 

max. : 36” or 48”. min.: 11” 
30” « 22” or 36” x 24” 

24” x 20” 

35” x 26” or 47” « 26” 


9 
100-1500 
3 
2 


624” x 264” or 744” 264” 
8’ 0” dia. or 10’ 0” dia. 







THIS IS YOUR DRILL 


AJAX 





table 


type 
radial 


AJAX MACHINE TOOL COMPANY LTD 


Proprietors: Ada (Halifax) Ltd. 
MOUNT WORKS, HALIFAX, YORKS 


Telegrams: Ajax Halifax 


WEST 
Telephone: 5395/6/7 
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You'll find Bury Felt everywhere—as 








washers, seals and gaskets, polishing bobs, 
anti-vibration bases and buffing rollers. 
These are only a few of its hundred and one 
uses. You will think of many more. 
For Bury Felt is what you :nake of it: 

it can be chiselled, punc?:.ed, 
machined or die-cut to suit 
your needs and is available 


in many types and textures. 


et 


Versatile s - 


Send your enquiries to 

BURY FELT MANUFACTURING COMPANY LIMITED, 
P.0. BOX 14, HUDCAR MILLS, BURY, LANCASHIRE 
Phone: BURY 2262 (6 lines) 
London Offices: 3 Snow Hill, ECI. 
Phone: CENtral 4448 





64 








Also manufacturers of 
‘FOAMBURY’ Plastic Foam products 
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The smoother and cleaner the casting the more accurately it fits into 
the machining jigs allowing saving of time during machining process. 
At Gloucester, Malleable iron castings are as clean as modern 
science and machines can make them. 

Superb core making equipment, careful analysis of sand at every 
stage of the core making and moulding processes, the use of 

special mould and core dressings, ensure clean castings, even as 
they leave the “knock out” bay for final fettling. 

The elevator type electric-furnace anneals in 48 hours instead 

of the usual 7 days. It also allows greater control of the casting 
during annealing, resulting in uniformity of metal, greater 

strength, and — a smoother, finer skin. 

Gloucester can handle large runs of malleable and grey iron castings 
for the automobile, railway, electrical and farming industries. 
Gloucester are always wilitng-to visit customers and help in the 

design of castings to save time and cost in production. 





Spring mounting bracket in 
Malleable Iron Weight 8} lbs. 






A typical Gloucester Malleable specification. 














Gloucester Gloucester Lamellar 
Blackheart Malleable Pearlitic Malleable 
Elongation 18% Elongation es % 
Yield Point 12 tons Yield Point .. 24 tons Vehicle pinion housing in 
Tensile Strength 25 tons psi Tensile Strength 35 tons psi _. Malleable Iron. Weight 28 Ibs. 








LLOLELSTLA 


mnoraey 


GLOUCESTER 
tv 


~ GOOD CASTINGS 4 


Gloucester Foundry Ltd., Emlyn Works, Gloucester * Telephone : Gloucester 23041 ~* Telegrams : ‘Pulleys’ Gloucester 
(A subsidiary of the Gloucester Railway Carriage & Wagon Co. Ltd.) 
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interchangeable, on the same 
mounting, with the standard 


Marles manual gear unit. 


THE 


TYPE 3 
‘UNIVERSAL’ 


Illustrated above is the Type 3 ‘ Universal’ 
steering gear which incorporates the 
hydraulic control valves mounted upon 
our type ‘861’ manual gear. This is for 
use With a separate power pump and with 
power cylinders operating on the steering 
linkage. Further particulars will be sent 
on request. 
ADAMANT ENGINEERING CO. LTD., 


THE AERODROME, WOODLEY, Near READING. 
Sole proprietors of the Marles Steering Company Ltd. 


Telephone: Sonning 2351 Telegrams: Adamant, Reading 


MARLES 








7h. 
\\ 


Sterling achievements 















span the history of an era 





a 7 ... and help to make that era memorable. 
i { The continuing success of Sterling Metals is due to their ability 
to supply castings of the highest quality 

P in the desired quantities at the right time. 


Today as in the past, Sterling Metals offer the 














greatest technical experience augmented by quality control 
of production which is second to none. 
Sterling Metals are the acknowledged experts in casting aluminium 
and magnesium alloys by sand, die and precision mould processes, 


‘and in making engine blocks and cylinder heads in high duty iron. 


Sterling Metals are at your service 


Cast iron cylinder head 
for Austin A35 car. 


By courtesy of Austin Motor Co Ltd. 


I oe aa M LS LTD 


NUNEATON - Nuneaton 4221 
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ROAD TEST FOR A NUT-BUT... 


A NUT WITH A DIFFERENCE! 


The terrific vibration to which nut are subjected on motor 
vehicles or cars leaves Philidas Se! ocking nuts 
completely unmoved. Their fantastic téwacity is due to an 
ingenious opposing torque cross-cuts fedtyre which 

sets up a tension that only a spanner can reMase. Heat 
change, vibration, oil infiltration, constant use .¥ 

nothing can make Philidas nuts loosen their grip. 


The range of Philidas Self-locking nuts for all industrial purposes 
includes: Standard and thin industrial and turret nuts, 
Capped nuts, Single and double anchor nuts 





SELF 
LOCKING 
NUTS 


They yield only to a spanner 
Send for new catalogue 
PHILIDAS DIVISION — WHITEHOUSE INDUSTRIES LIMITED 


Ferrybridge, Knottingley, Yorks. Tel: Knottingley 2323 (5 lines). Telex: 55166. London Office: 44 Hertford Street, W.1. Tel: LEGation 3888. Telex: 23549 
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R4M PARALLEL ROLLER BEARINGS... 


RANSOME AND MARLES BEARING COMPANY LTD. 


‘ ‘@ > 
1 RGM NEWARK-ON-TRENT «© TELEPHONE‘456 + TELEX 37-1306 
BRANCHES «+ OFFICES AND AGENCIES THROUGHOUT THE WORLD 
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Electrical Aids in Industry 


Resistance Heating-1 


In this form of heating, the heat is produced by 
passing an electric current through a high resistance 
conductor which is termed the “‘ heating element ”’. 

The heat is transferred from the heating element 
to the work by convection, radiation or conduction, 
or by a combination of any, or all of these. When it 
is a question of radiation or convection, the element 
can be a bare wire or strip of suitable material, 
provided it is adequately supported on electrical 
insulation capable of withstanding the temperature. 


——_—$ nas 
Ha fh 


When there is to be contact between the work 
and the element, heat being transferred to the work 
by conduction, the wire or strip must be surrounded 
by suitable insulating material and enclosed in 
a protective sheath. 


mms AAAAAAADD AAA AAA dh femmes 


In the majority of cases, the wire or strip forming 
the heating element is made of a nickel-chromium 
alloy which has a high electrical resistance and can 
be safely used in air at temperatures of up to 
1050°C., or in a suitable atmosphere, of up to 
1150°C. Other element materials are available for 
use at higher temperatures. 

Sheathed elements, essential for contact heating 
but also used widely for convection and radiation 
heating because of the convenience afforded by the 
mechanical strength of the sheath, usually metallic, 
and by their “built-in” electrical insulation, cannot 
be used at temperatures as high as the bare wire or 
strip. This is because the wire, being embedded in 
insulation, is always at a higher temperature than 
the sheath, and to keep the wire temperature down 
to a safe figure the sheath temperature is usually 
limited to a maximum of around 800°C. 

Automatic temperature control of resistance 
heating elements within narrow limits is easily 
effected, but if manual control only is desired, 
devices are available which enable the heat output of 
the elements to be controlled precisely at a required 
level. As with all electrical methods, a time switch 
may be included in the control circuit for auto- 
matically switching on or off at predetermined times, 
and this can enable, for example, an electric oven to 
be fully up to working temperature by the time the 
working day starts. Since there are no combustion 
products from the heaters, there is no need to build 
flues or special ventilating arrangements which also 
carry away useful heat. 

Electric resistance heating may profitably be put 
to many diverse uses; two of these are described 
briefly below, others will be listed in a subsequent 
data sheet. 








Furnace Heating 


Electric resistance furnaces can be divided into two 
main categories, batch type and continuous. In most 
cases, the heating elements are of 
nickel-chromium alloy, for fur- 
mace temperatures up to around 
1050°C., but higher tempera- 
tures, up to nearly 3000°C., can 
be obtained by using other metals 
or alloys, or in some cases non- 
metallic elements. A protective 
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Data Shee NO. 4 


atmosphere is desirable to prolong the life of some 
of these higher-temperature elements. For all 
temperatures, electric resistance furnaces can be 
constructed so that the heating process takes place 
in a controlled atmosphere if this is dictated by 
the composition or heat requirements of the work 
charge. In some furnaces, fans are used to circulate 
the air or special atmosphere over the charge, there- 
by giving increased heating rates and a uniform 
temperature over the whole charge. 


Automatic temperature control and p 
control of the heating process are readily effected. 








Electric furnaces are extensively used in industry, 
for example in the general heat treatment of metals, 
in the glass and ceramics industries, for brazing and 
sintering, and for many other applications requiring 
temperatures above 500°C. 


Oven Heating 


There are two basic forms of heat transfer used in 
electric resistance ovens: convection and radiation. 
The latter is dealt with in a separate data sheet under 
the heading “ Infra-Red Heating ”’. 


Cs | AL | Uh 


Be Seta to Ce Bow Po | 
— <—) 

Convection ovens may again be of the batch or 
continuous type. In either case, the charge is heated 
mainly by the movement of hot air, which is some- 
times assisted, as in furnaces, by fans to give a rapid 
and uniform temperature rise. Ovens are normally 
designed for temperatures of up to about 500°C., 


and the heating elements are invariably of nickel- 
chromium or nickel-chromium-iron alloy. 


Ventilation, when required, can be provided and 

regulated entirely to suit the 

heating process. Tempera- (MMMM 
tures and times are readily y 
controlled. A vacuum can be 

maintained in suitably de- 

signed ovens to assist in the d 
extraction of moisture and TLL 
solvent. 


Convection ovens are extensively used for drying, 
baking and stoving operations, and for a host of 
other processes requiring a low or medium 
temperature. 





For further information, get in touch with 
your Electricity Board or write direct to the 
Electrical Development Association, 2 Savoy 
Hill, W.C.2. 

Excellent reference books on electricity and 
productivity (8/6 each, or 9/- post free) are 
available—“Induction and Dielectric Heating” 
is an example; “Resistance Heating’ is 
another. 

E.D.A. also have available on free loana | 
series of films on the industrial use of | 


electricity. Ask for a catalogue. | 
6780C 








Wellworthy ALESFIN 
armoured ring groove pistons 


... more than pay 


for themselves 


in the first year! 


The top ring groove of the Al-Fin Piston 
has an austenitic cast iron insert bonded 
to the alioy giving strength where it is 
most required. This iron bonded securely 
to the alloy during the casting of the 
piston will stand up to the most severe 
usage. That means piston life is increased 
by at least 100%. This double mileage 
saves you the cost of one overhaul and 
the cost of another set of pistons! 


Write for leaflet A20'4 





Isothermal Piston Design. .... 


Wellworthy use Isothermal Survey in diesel 
engine piston design to ensure: 


Correct selection of materials. 


Determination of correct running clearances. 


Avoidance of localised hot areas. 275 — 300°C 


Correct gudgeon pin alignment. 250 — 275°C 
That head thickness, coupled with correct 225 — 250°C 
blending into piston wall overcomes distortion . 

of ring grooves. This has considerable bearing tere 
on blow-by and efficient oil control. Below 200°C 


WELLWORTHY LIMITED - LYMINGTON - HANTS 
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SCRAP IRON AND STEEL ROAD MATERIALS 


i : : 
' > 
a 


THOS. W. WARD LTD ~@& 


ALBION WORKS - SHEFFIELD 


London Office : Brettenham House: Lancaster Place’ Strand W.C.2 
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PERMANENT 
MARKING 








Even the cave man was wont to leave his mark 









in order to identify himself, and very 






good marks they were too. In this mass pro- 






duction age however, the cave man’s tools 






would hardly have been adequate. That's where 
FUNDITOR take over with modern high-speed 


marking machines to cope with all the complexities of 














modern materials. In the FUNDITOR range there 






are machines which will mark anything from a 






radio valve to the toughest machine part. 


















THE AUTOMATION AGE MARKING MACHINE 





An extremely high marking rate can be maintained on 
this hydraulic pneumatic machine as the whole marking 






operation is virtually automatic. Automatic feeding 






fixtures are available enabling the machine to operate 






continuously, whereby the operator is merely required 
to keep the machine loaded with blanks. 










%& Send for our Marking Catalogue with over 100 illustrations. 


FUNDITOR LTD. 


3, WOODBRIDGE STREET, LONDON, €E.C.1 
Phone: CLErkenweli 6155-57. Grams : Funditors, Cent, London 
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CROKE? MADERMALS 








ae 
* 
DISTRIBUTORS OF MATERIAL IN BULK 
IN GT. BRITAIN 
J. A. NORDBERG LTD 
171 QUEEN VICTORIA ST. 
LONDON, €.C.4 fs es 
Tel: Central 9678 ’ ail 


FOREIGN & COLONIAL ENQUIRIES TO 


H. JACKSON LTD 
OAKENCLOUGH, GARSTANG 
Nr. PRESTON, LANCS. 

Tel: Garstang 3308 
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Capasco takes care of the braking 


non-tade 
moulded 
linings & 
facings 


THE CAPE ASBESTOS COMPANY LTD 


114 & 116 Park Street, London W.1 GROsvenor 6022 
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ALUMINIUM in fine cars 


Hillman Husky 





new non-rusting aluminium radiator grille and 
surround will ALWAYS be bright—shining bright! 


Pressings by Coventry Radiator & Presswork Co. Ltd. 


ey 





GENERAL SALES OFFICE : 10 BUCKINGHAM PLACE, LONDON, S.W.1. 
,Head Office: Redfern Road, Tyseley, Birmingham 11. 


REGIONAL SALES OFFICES AT LONDON, BIRMINGHAM, BRISTOL, MANCHESTER, LEEDS, GLASGOW, BELFAST. 
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The real quality of any automobile trans- 
mission component is invisible. 


Careful design, first-class materials, accurate 
manufacture and inspection all affect the 
service you will get but efficient, long and 
trouble-free life depends primarily on the 
invisible quality, the rigorous and exhaustive 
testing of the production components under 
actual operating conditions. 





4-speed, close-ratio, synchromesh 
gearbox for maximum engine 
torque 150 Ib.ft. 


You can buy this invisible quality with 
every David Brown unit. The $430 gear- 
box and 8} rear-axle unit for instance have 
been proved together over a long period of 
high-speed racing, where the stresses of spiral bevel rear-axle unit, matched 
many years of normal service are crowded with the $438 gearbox and offering 
; a choice of ratios 

into 24 hours or less. 


Send for details of these units in the 


face seataton yu wits «6 DAVID BROWN 


a thoroughbred, race-proved team of CORPORATION (SALES) LIMITED 
matched components. AUTOMOBILE GEAR DIVISIONS 
PARK WORKS HUDDERSFIELD 
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Q@: What do with drunken sailor? 
Simple! Scuppers. Hose-pipe on him. Long boat till sober. Never fails. 
What do with sand, gravel, rock, rubbish, ready-mized concrete, aggregate, ballast, 
tarmac, clinkers, coal, cobblestones, beach boulders, etc. etc.? How carry? How unload? 
No answer? ... Come, now. 


Know answer! Telehoist tippers. Trucks long, short, trucks squat, 


lorries, dumpers, transporters, all fitted Telehoist tipping gear. Full marks. 


Days of yore, brute force, muddy ignorance. Shovels and sweat. Swear-words. 


Nowadays, Telehoist. You pull lever. Way, hey, up she rises 


Telehoist tipping telequipment. Telelevers. Teleloaders. Highly telefficient. 


Sturdily teletechnical. Links ...Scow ends... Telescopic rams (think of that!)... 


Telehoist Limited one of the Wilmot Breeden companies? Correct. How did you guess? 


WILMOT BREEDEN are at Birmingham: 


also at London, Manchester, Bridgwater, Glasgow, Melbourne, Toronto. 
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ENGINEERING, MARINE, 
WELDING & NUCLEAR 
ENERGY EXHIBITION 
APRIL téth TO 0th, 
| STAND NO.5 BB, EMPIRE 


| HALL 
| 


Rapid, 
high-quality 


photoprinting 


and no ventilating system required 


The Ilford AZOFLEX Model 246 Combine printing 

and developing machine (formerly known as Model 

46/35) is designed for use in the print room of the large 

drawing office. It does not produce unpleasant fumes 

and special ventilating systems are thus unnecessary, 

making it a simple matter to move the machine to a F 

vi Exposure, development and print 
new position at any time. delivery synchronized for simplicity 
/ of operation. 

All controls conveniently located for 
rapid, effortless adjustment. 
Pneumatic-assisted handling of 
originals and sensitised material to 
obviate fatigue. 
Complete design co-ordinated for 
exceptionally high potential output. 
Excellent mechanical layout giving 
silent, vibrationless running. 

®@ Comprehensive maintenance service 
available at nominal cost. 

Capacity: rolls and cut sheets up to 42 in. wide, 

Printing speed: from 2 ft. to 30 ft. per minute. 

Lamp: H.P.M.V. quartz, 3,000 watt. 


Dimensions: height, 58 in., width, 72 in., depth 
(tray extended) 80 in. Weight : approx. 1,400 Ib. 


Subject to certain conditions, the majority of 
AZOFLEX photoprinting machines can be hired 
as an alternative to outright purchase. 


ILFORD 


PHOTOPRINTING MACHINES & MATERIALS 


Full details from 
ILFOR D LIMITED, INDUSTRIAL SALES DEPT. AZ18&C 
ILFOR D, ESSEX. TELEPHONE: ILFord 3000 
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mus 1s NEW: 

| 100% ACCURACY AND FINISH © 
& Adaptability 
* Low Capital Outlay 


* Space Saving 


* Integral Cam Feed 


” Super Precision 
Bearings 


The FB4F Fine Boring Unit Head illustrated above 
incorporates an independent feed motion, transmitted 
to its spindle quill through a simple plate cam, which 
can be designed to give a fast approach and varying 
Manufactured by :— i rates of feed. The robust spindle and quill, together 

: & with super precision spindle bearings, ensure a high 


4 igh pD recis i on degree of finish and roundness. 
Equipment Ltd 


DESIGNERS AND MANUFACTURERS OF SPECIAL 
MACHINE TOOLS 


4 
These self contained units are readily adaptable for i 
a wide variety of applications without need for costly | 
set ups. : 
Particularly suitable for mounting on simple base { 
plates together with the necessary work holding fixture 
enabling single purpose units to be constructed for the | 
minimum of time and cost. Wide range of speeds and 

feeds obtainable by changing feed cam and motor 

pulley. 

“Descriptive brochure on request.’’ 





BLETCHLEY BUCKS 
Phone: BLETCHLEY 3403/4/5 
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To heat-treat about half a million 


& 
& 








small quick-locking fasteners 





per month for use in cars, 


\4 
a 


given by the ‘Cassel’ Heat Treatment Service 


A totally enclosed, hand-operated ‘Cassel’ gas furnace (15}/18). The fasteners are put into the 
hopper on the left and passed from the pre-heater through a salt bath containing ‘Cassel’ 
W.S.720 and Regenerator A into a water quench to emerge down the chute on the right. 
Minimum handling through these stages is given by the three handwheels. Tempering of the 
hardened fasteners takes place in ‘Cassel’ T.S.150 tempering salt. ‘Cassel’ salts give complete 
freedom from decarburisation and scale. 





aircraft, etc., to give perfect 





he, 6 
4 








scale free finish. 











IMPERIAL CHEMICAL INDUSTRIES LIMITED, LONDON, S.W.1 


CC193 
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Engineers 


with 


vibration 


problems 


consult... 


SILENTBLOC 


Manufacturers of 
Anti-vibration mountings 
Flexible Couplings and Bearings 


SILENTBLOC LIMITED MANOR ROYAL CRAWLEY SUSSEX 


Telephone: Crawley 2100 Telegrams: Silentbloc Crawley 
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LIGHT 
COMPACT 


THE C.A.V. 


DISTRIBUTOR TYPE 


FUEL INJECTION PUMP 


TYPE ‘DPA’ 


The C.A.V. contribution towards the success of the 

lower-cost modern diesel engine—the ‘DPA’ pump, developed 

by C.A.V. research—has rapidly established itself in a 

premier position, 150,000 having gone into service in the last two 

years in all parts of the world. Its efficiency has been proved 

and it is now standard equipment on a number of engines whose 

names are world famous. The ‘DPA’ pump offers many advantages—it is 
simple, light and compact, ideal for installation where space is restricted. 
It lends itself to the simplest and least expensive form of drive. It is 
suitable for high speeds, having lightweight parts and no highly stressed 
springs, and needs no special lubrication. Supplied with simple but extremely 
effective mechanical or hydraulic governors, giving close speed regulation. 


The World’s Leading Manufacturers of 


"MA FUEL INJECTION & ELECTRICAL EQUIPMENT 


C.A.V. ACTON LONDON W.3. 
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Simple 
to use... 


supremely 
accurate... 





Photographs by courtesy of Ambrose Shardiow 


5 0 L EX alr-onerated 


external caliper grinding equipment 


SHOWN here in use on automobile crankshafts, Solex External Caliper 
Grinding Equipment gives a direct reading uninfluenced by diminution 
on the average size of the part. This supreme accuracy is combined 
with extreme simplicity, and correct readings can be taken even by an 
Twin crank pin diameter to tolerance .0005”. 





unskilled operator. 


S O :: E +4 have the measure of things 


SOLEX (GAUGES) LTD 72 CHISWICK HIGH ROAD LONDON W/44 Chiswick 4815 
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Take a look at the lively little Sprite 
and you can clearly see the designer’s 
choice of Birmabright aluminium 
alloy for the windscreen surround. 
This up-to-the-minute light alloy is 
so easy to fabricate — yet so very 
strong. It looks good too, and its 
resistance to corrosion means that 


Sprite owners never need fear trouble gl 


at this vulnerable point. ae 


Many foresighted manyfacturers are 
turning to Biserabright for grilles, 


surrounds and trim. Are you? 





BIRMABRIGHT LIMITED - WOODGATE WORKS 


BM2 36 
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Widdscreen surround, patented and fabri- 
cofed by Weathershields Lid., as fitted to 
phe Austin Healey Sprite. Bright anodising 
/by Charles & Watkins Lid. 


BIRMINGHAM 32 


oP OVE ESOS SHUR OTOL SEs Ep ls Fee 





f 
; 


BEARINGS 


MAKERS OF SELF-LUBE BEARINGS ; SOLID AND FLEXIBLE ROLLER BEARINGS; 
‘“*MAX-LOAD"’ ROLLER BEARINGS, ETC. 


POLLARD BEARINGS LIMITED 


FERRYBRIDGE - KNOTTINGLEY - YORKS 


Tel: Knottingley 2323 - Telex 55166 ~- Grams: Baibearing, Ferrybridge. 
Also at Northampton, London and Oakville, Ontario. 








i 
I 

i 
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Here’s a typical example of how the mechanical strength D.M.C. mouldings were substituted and have been found 


of Beetle D.M.C. (Dough Moulding Compound) helps virtually indestructible. 


to solve industrial problems. D.M.C. is the ideal material whenever high mechanical 
These ear defenders are used to protect the hearing of and/or electrical strength is required. The material can be 
workers in proximity to jet engines and in noisy factories. moulded in conventional compression presses on short 
During the development work by the makers, Dennis cure times and at low pressure. We shall be glad to send 


Ferranti Meters Ltd., twelve sets moulded from conven- full technical details. 
tional materials were delivered to Bomber Command 
for testing. The report of The Central Medical Establish- 
ment, Acoustics Laboratory, was that the ear defenders 
gave excellent protection, but that the mouldings then 


used were considered too fragile. 


This illustration shows the main moulding from 
Beetle D.M.C. and a retaining piece made 
from Scarab material. The Earguards are 

used in engine testing, rivetting, blasting, 
rolling mills, weaving sheds, paper mills 
and on aerodromes. 


i}? Wi BEETLE MOULDING POWDERS 


B.1.P. CHEMICALS LTD., Oldbury, Birmingham. Telephone: Broadwell 206! 
London Office: |, Argyll St,, W.1. Telephone: GERrard 7971 
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AC 
Oil Filters 





AC Fuel Pumps 








DELCO Electric Motors 









AC Thermostats 


Virtually every British vehicle has 
one or more AC-Delco products designed 
into it at drawing board stage. 
AC-Delco research engineers will gladly 
help when you are planning a new design 
or modifying an existing one. 
These are a few in the wide range of 
AC-DELCO automobile and electrical products. 


DELCO-REMY AC Delco - Delco-Remy 
Oil-Filled Coils 








are registered trade marks 


a good vehicle 
Starts with 





AC 
Spark Plugs 








F 
DELCO-REMY 
Ignition Distributors 





9 20 30 40 50 60 7p 






DELCO-REMY 
Switches 














DELCO-REMY 
Electric Horns 


AC Instruments 
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What makes this tractor 


clutch four ways better... ? 


/bviously 


it’s the Belleville Washer! 





FOUR WAYS BETTER 


The Belleville Washer clutch assembly is one of the 
many outstanding features which make the Massey- 
Ferguson 35 Tractor so deservedly popular. 


¥%& /t'seasier to drive because clutch operation requires 
jess effort—(the pressure required actually 
decreases as the pedal is depressed!) 

¥%& This means longer life for the clutch and reduced 
maintenance costs. 

te There is a great saving in space. 

%& Take-off gear can be operated while the tractor is 
in motion. 


Belleville Washers solve many a tricky problem where 
shock or sus‘ained load is excessive and movement 
must be slight. Engineers turn to Salter for these 
springs that 


yield so little ... give so much 








GEO. SALTER & CO. LTD. 
WEST BROMWICH, ENGLAND | crwren ee eo 
Established 1760. 








By courtesy of Massey-Horris-Ferguson (Great Britain) Ltd 


SALTER 


._ always a spring ahead | 
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HYDRAULIC 
PRE- SE LECT 





ton greater qpersting speed 
=i perchog capacity 


» = Photograph by courtesy of 
> OTIS ELEVATOR CO. LTD. 


“ 


JAMES ARCHDALE & CO. LTD., LEDSAM ST., BIRMINGHAM 16 
Telephone No: EDGbaston 2276 
A member of the Staveley Coal & Iron Co. Ltd., Group 


Sole Agents: ALFRED HERBERT LTD. COVENTRY. phone 89221 
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TORSIONAL VIBRATION 


DAMPERS FOR 


ES EL 


ENGINES 


Experience, essential in torsional vibration damping, ensures the 
success of Metalastik T.V. Dampers. For more than 20 years 
Metalastik has designed and manufactured dampers for world- 
famous engines. 

Accurately predictable and sensitive to vibrations of even the 
smallest amplitude, these Dampers permit a greater range of 
r.p.m. without detriment to the engine. 

Specially developed high-damping, heat-resisting rubbers are em- 
ployed and behind every design is Metalastik’s skill in vibration 
analysis combined with exhaustive testing and quality control. 

For diesel and petrol engines of widely varying capacities. 

The engines illustrated—two of the many diesels to which 
Metalastik Dampers are fitted—are, left: B.M.C. 5-1 litre and right: 


Saurer O.M. 15 litre railcar engine. 
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EFerodo giwe the facts 


Sintered Metal Clutch Facingshavevery different physical properties from the familiar 
asbestos based facings, and in certain automotive applications give improved performance, 


High Thermal Conductivity gives 
* LONG LIFE ** MINIMUM DISTORTION 
** COOLER RUNNING ** MINIMUM HEAT CHECKING 


Ferodo Sintered Metals withstand 
* HIGH TEMPERATURES * HIGH OPERATING PRESSURES 


Reduced ratio of static to dynamic friction coefficients leads to 
* SMOOTH ENGAGEMENT 


Ferodo Sintered Metal Types 


SM.1 General purpose material for dry and oil immersed applications. 


SM.2 For oil immersed applications requiring smooth, gradual engagement suchas 
automotive automatic transmissions. 


Specially suited to dry, heavy duty applications such as engine master 
clutches on trucks and on tractor steering clutches. 


Is intended as a mating surface for use against other Ferodo sintered metals 
to protect costly parts from heat damage and wear. 


For oil immersed applications involving long slip periods such as seals 
and tension controlled clutches. 


For oil immersed applications where smooth engagement must 
be coupled with relatively high rating. 


Sintered Metal Clutch Facings 


Write to us for further technica: information and brochure 


FERODO LIMITED * CHAPEL-EN-LE-FRITH A Member of the Turner & Newall Organisation 
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We're skating on 


thick ice 


When we say that we can execute your 
orders to the highest standards and in 
the best materials, with uniform quality 
throughout, and deliver them in bulk on 
or before time, we are not just making 
empty claims without the means or in- 
tention of carrying them out. 

Behind these words we have an organisa- 
tion designed specifically to do just this 
and it’s doing just this at the moment for 
the many well known concerns that we 
have on our books. It can do it for you too. 





As supplied, in a special heat resisting 
phenolic material, to The Zenith Carburetter 
Company Limited. 


Metropolitan 
Plastics Limited 


Specialists in thermo-setting plastics 


Glenville Grove, Deptford, London SE8 
Telephone: Tipeway 1172 
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EADOW 





UNE [KEY aac 


to many an 
industrial problem 


Felt is jack of all trades—but master of them too! 
There are very few industries which do not use 
felt in one form or another—and the number 


of forms felt can take is growing almost daily. 


FELT DOES SO MANY JOBS 








= 


DOES SO MANY JOBS SO WELL... 


SL 











Meadowfelt—satin-soft or rock- 
hard—is available in piece-goods 
and also in washers, gaskets, 
strip:, anti-vibration pads and 
all cut parts—made to your 
spec fication. 

Are you making full use of 
Meadowfelt? It could almost 
certainly effect economies and 
solve many of your production 
problems. A discussion would 
tae up little of your time 
—why not arrange for a repre- 
sentative to call? 


M EADOWFELT 


Telephone or drop a line:— 


LONG MEADOW FELT CO.LTD., KIDDERMINSTER. Tel. 4071-2. 
(A.1.D., A.R.B. and |.A. approved) 
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FAULOTIOOCHE LOTiRtricer, spies £AFOF #4 









“If only [had an 18G 7 
expansion spring!" 


There he is—stuck for a vital spring, the job 







hung up, all because he can’t put his hand 





No. 760. 3 doz. As- 









\ sorted Light Com- on the very thing needed to finish it. 
pression Springs. 1 No. 98A. 3 doz. As- 
to 4” long, 22 to 18 sorted 1” to 4” long, Don’t be caught out like this—make 
S.W.G., }” to i” to }?” diam., 19G ee Ot eae 
diam. 6/6 each. to 15G 5/6 each. practical use of TERRY’S BOXES OF 





ASSORTED SPRINGS where you'll find 
the exact spring you need for a thousand 
and one propositions. These handy boxes 


hold a wonderful variety of springs of every 
No. 757. Extra Light 


Compression, | gross No. 388. } gross As- kind—compression, expansion, heavy, 
Assorted, 4” to %&” sorted Smal! Expan- ; - 
diam., 4° to 24” long, sion Springs. }” to light, long, short, in the gauge you want 
27 to 19 S.W.G. 14", 18G to 21G, , 

15/- each. 9 6 each. —just when you want it. 





Why not let us send you our fully illustrated 
list of BOXES post free? 


HERBERT TERRY & SONS LTD 


No. 758. Fine Expan- No. 466. 4 gross As- 


sion Springs. | gross sorted Small Expan- Redditch, Worcs. 
ssorted * to id sion Springs }” to 14” 
diem + hd si an long, 3/32” to 3/16” (Makers of Quality Springs, Wireforms and Presswork 
27 to 20 S.W.G. ‘ diam., 21G to 24G. for over 100 years) 
15/- each. 6/6 each. 














No. 1024. 20 Compression Springs 
12” long. 4” to 3° diam., 24G to 18G, 
suitable for cutting into shorter lengths; 
and 30 Expansion 14” to 12” long, 
5/32” to §” diam., 22G to 16G. 

24/- each. 








: ate wi Wi Have you a Presswork | x/Interested in Springs? Ninth 
Cut production costs with Terry Wire soabtont! Mf so tet us have | GlBee of *% A . 











CIRCLIPS (Square Section) and we'll help to solve it Calculations” — post free 12/6 
We can supply from stock in sizes from }” to #”. for you 

4.7.27 
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HONING MACHINES 
for internal and external 
superfinishing 


This illustration shows external 
superfinishing on Gudgeon Pins in 
the Patricroft works of L. Gardner 
& Sons Limited, the well-known 
oil engine builders. Two further 
machines are employed in the same 
factory for high precision bore 
finishing on cylinder blocks. 


A wide range of Gehring Honing 
Machines is available for single and 
multi-spindle operations. 

Write today for details, mentioning 
the type of application you have in 
mind. 














Soles & Service for... ati” | rAd ® D-ASOU has . » « the British Isles 


DRUMMOND-ASQUITH (SALES) LTD., KING EDWARD HOUSE, NEW ST., BIRMINGHAM 
"Phone: Midland 3431 (7 lines) Grams: Maxishape, Birmingham. Also at LONDON: 'Phone: Trafalgar 7224 (5 lines) and GLASGOW: 'Phone Central 0922 
IF 250 
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UNIT TYPE MACHINES 


fully engineered 
for high-output production 


The example opposite is a 3-station machine for drilling 
and reaming operations and incorporates a 74 h.p. 
screw unit. The 36 in. diameter hand indexing table 
is provided with air lift and automatic clamping. 
Asquith Units from 4 h.p. upwards can be arranged 
as individual, multi-way, rotary transfer and in-line 
transfer machines for fast, automatic production. 
Some of the unit heads available are shown below. 
lf you require large-quantity production 
of components at present produced on 
several machines, it will be worth investi- 
gating the possibility of machining them on 
an Asquith Unit Type Machine. Write today 
for details of the range of unit equipment 
or ask for a specialist to discuss your 


problem. 


WILLIAM ASQUITH LTD. 


HALIFAX - ENGLAND 





$ H.P. AIR HYDRAULIC DRILLING UNIT 3/5 H.P. SCREW FEED UNIT HORIZONTAL STATIC MILLING UNIT 








Sales & Service for... DRUM Raab my D-ASQUITH ... the British Isles 


DRUMMOND-ASQUITH (SALES) LTD., KING EDWARD HOUSE, NEW ST., BIRMINGHAM 











‘Phone : Midland 3431! (7 lines) “Groms: Moxishope, B'ham. Aliso at LONDON : Phone: Trofalgor 7224 (5 lines) and GLASGOW : ‘Phone: Centro! 0922 
° A302 
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Assembling diesel engine cylinder heads with a 
14-motor Desoutter nutrunner at the new 
Bedford vehicle plant at Dunstable 

Photograph by courtesy of Vauxhall Motors Ltd. 


Besonter in the Motor Industry 


Without Desoutter power tools there 





would be no mass production. You may 
disagree, but that’s our story and we're 
sticking to it. Come to think of it, do 
you know anything as fast, as reliable, 
as non-stop as a Desoutter power tool ? 


Neither do we. 


Our range of pneumatic and electric tools 
is nothing if not wide. But should you find 
a gap, we'll do our best to fill it for you. In 
certain cases we’re prepared to produce an 
entirely new tool for a specific job. Write 
today for further details of Desoutter tools 
for the motor industry. 





A six-motor multiple nutrunner used on 


the wheel assembly of Ferguson tractors. 
Photograph by courtesy of Standard Motors Ltd. 


Besconller pneumatic and electric tools 
put power into your hands 


Desoutter Bros. Limited, The Hyde, Hendon, London, N.W.9 
Telephone : Colindale 6346 (¢ lines). Grams ; Despnuco, Hyde, London. 
CRC300 
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EH - SYLVICK - MINIVICK - UNIVICK - VERTIVICK - TENSIVICK 
NICHROVICK - PYROVICK - CASTIVICK - P250 - MOLVICK . LOCREEP 


METROPOLITAN -VICKERS 
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the greatest international 
display of plastics materials, 
equipment and products 

ever presented under one roof 


international 
plastics exhibition 
and convention 


GRAND, NATIONAL AND EMPIRE HALLS 
OLYMPIA, 17-27 JUNE, 1959 


The INTERNATIONAL PLasTics EXHIBITION at Olympia, London, 















17-27 June, will provide a complete up-to-the-minute picture 


of plastics progress in the industries of the world. 





Thousands of exhibits from some 15 countries will combine to present 





the newest plastics materials, the most up-to-date equipment and 





a comprehensive range of industrial and domestic finished products. 





Here you can talk plastics chemistry, mechanics and merchandising 





with experts from many countries—see plastics machinery in action— 





gather new product ideas and new manufacturing methods— 





study new techniques. Do not miss this vitally important event. 





Exhibition organized every second year by 
BRITISH PLASTICS an Iliffe journal 





THIS 1S AN EXHIBITION YOU MUST SEE! POST THIS TODAY 


TO THE EXHIBITION MANAGER DORSET HOUSE STAMFORD STREET LONDON SEI 


Please send me the 1959 Exhibition brochure, free season ticket, etc. 


NAME DATE 





FIRM 


ADDRESS 
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Powerful and smooth in action, the 
Rubery Owen S-CAM Drum Brake 
combines efficiency with trouble free 
service. Fitted as standard equipment 
on our range of heavy duty axles it has 
stood the test of time under the most 
rigorous service conditions. 


Lightweight fabricated steel shoes-—-Heat- 
treated wear areas. 

Hardened and ground cam rollers. 

Large diameter brake anchor pins Chromium 
plated. 

S-type constant lift cam. Splined to accom- 
modate standard slack-adjusters. 

Forged steel brake anchor flange. 

Long wear nylon bushes. 

Self aligning cam-shaft bracket. 

Tapered brake linings. 

Available for either bolting or welding to axle 
beam. 








HHHHMH 2H HH 


The Rubery Owen 
AVAILABLE SIZES range of Heavy Duty 
154” , oer Trailer Axles uses the S-Cam 
164” x 6” or 7” brake as standard equipment. 


RUBERY OWEN 














A product of the Owen Organisation Symbol of the Perfect Brake. 
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To meet the demand for a small, 

powerful and compact air cylinder Schrader’s 
have added to their already representative 
range a new midget type. This is a double-acting 
cylinder of 1" bore, with a neck mounting 
thread for easy assembly in any position. 

The cylinder and piston are of non-corrodible 
brass and the general construction is designed to 
give long trouble-free service under fast, 
arduous conditions. It is ideally suited for 
operating jigs and fixtures, transfer and special 
purpose machines. This cylinder can 

be supplied from stock with the following 
piston strokes, 1”, 2”, 3’, 6’, 9” and 12’. 


Compact overall size 
permits mounting in the 
minimum space. 


Popular 1” dia. neck mount- 

ing thread complete with 

lock nut. Fits standard 1” 
dia. bored holes. 

a 
Cartridge type bronze 
bearing and piston rod 
seal, replaceable without 

dismounting cylinder. 

a 
Synthetic rubber ““U” cup 
piston seals—self adjusting. 


ENGINEERING & MARINE EXHIBITION 
STAND 16 


INNER ROW 
NATIONAL HALL GALLERY 


AIR CYLINDERS 





To: A. SCHRADER'S SON, Air Contro! Products Dept. AE, 829 TYBURN ROAD, ERDINGTON, BIRMINGHAM, 24 


Please send details of Schrader Midget Air Cylinders 
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SALISBURY GEARS- 





HYPOID AND SPIRAL BEVEL 
GEARS UP TO 24” dia. 


High quality gears produced 
on the latest machines 
up to 24” dia. for all 
vehicles and locomotives. 


silent, 















longer-lasting ... 











LAA 


Axle shafts of all types. Special induction 
hardening process cuts cost, saves weight, and 
permits higher loadings. 











SALISBURY gears are smooth, silent 
and longer-lasting because of their 
exceptionally good finish— the result 
of the most recent manufacturing 
techniques and of constant attention 


SALISBURY TRANSMISSION LTD 


shares in the joint technical, research 

and productive resources of more than 

20 famous firms, such as Laycock 
Engineering Ltd., Forgings and 

Presswork Ltd., Hardy Spicer Ltd., 

The Phosphor Bronze Co. Ltd., and others, 


to detail. 





THERE ARE Other benefits of this 











‘ : ‘ Revacycle and Coniflex low- : "iP 
careful quantity-production .on the cost gears, for car and light who constitute the Birfield Group 
: rr . commercial differentials up to of Companies. 
most modern machines . . . excellent 43° pitch cone distance. 
quality in every way .. . less 
servicing . . . a really competitive 


price .. . and, most important, delivery on time! SALISBURY make most kinds of gears, axle 
That’s why Salisbury gears are increasingly shafts and transmissions for industry and 
specified by designers and manufacturers . . . commerce. And Salisbury technicians are 
for cars such as Jaguar and Aston Martin, for always glad to co-operate on new projects 
the new diesel locomotives, for the tough work and problems. Perhaps they can help you too? 
of building and agricultural machinery. Please write for further details. 


SALISBURY TRANSMISSION LTD 


BIRCH ROAD+ WITTON : BIRMINGHAM 6 


| Member of the aie Birtieta Group 
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Constructing drop hammer dies is expensive 
when conventional methods are used, and 
most of the cost goes in labour. A saving of 
from {10 to £20 per square foot can be Let’s face it 
effected by facing both punch and die with 
Araldite, instead of fettling and hand finish- 















ing the surface contours. The photograph 
shows a drop hammer tool, comprising 
punch and die, in which both components 
are of zinc-based alloy faced with Araldite. 
It is used by de Havilland Aircraft Co. 
Ltd. for the production of flame shrouds in 


26 s.w.g. Alclad for the Comet 4. 





A recent publication, “Araldite for Tooling” 
manual B.T., describes processes which save 
much time and money. It gives methods and 
formulae covering many applications of 
epoxy resins for tool making. A copy will 


gladly be sent on request. 





Ar aldite resins 


Araldite is a registered trade name 


CIBA (A.R.L.) LTD. 


DUXFORD, CAMBRIDGE - TELEPHONE: SAWSTON 2121 






AP264/469 
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feet on the ground at Ansty 


Armstrong Siddeley Motors Limited—famous for 
developing the Double Mamba and other 

aero engines, and rocket motors—keep their feet 
firmly on the ground, as well. Ansty is 

the birthplace not only of high-altitude engines, 
but also of diesels for industrial, 

agricultural, marine and land transport use. 
HARDY SPICER LTD. are proud that their 
cardan shafts and universal joints are relied on 
extensively on the development test stands at the 
Ansty Engineering and Research Centre of 
Armstrong Siddeley Motors Limited. 


Transmission Equipment of 


inherent Dependability by 


HARDY SPICER LTD 


Birch Road - Witton - Birmingham 6 - Phone: Birmingham Birchfields 4504 


Member of the Bieftfieid “le Group 
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We are specialists in the manufacture of precision 
and standard fasteners for the Motor Industry 
NEWALLOY - Wheel Bolts, Wheel Studs. 


NEWALLASTIC - Cylinder Head Studs and Bolts, 
Connecting Rod Bolts, etc. 


NEWALLEX - Induction hardened Spring Shackle 
Pins and Bolts. 

Standard bolts and nuts supplied in “R”, “T”, 

and “VY” quality, and other Alloy Steels. 




















Group of typical components, 
as supplied to the leading 
motor car manufacturers. 





AND COMPANY LIMITED 


POSSILPARK - GLASGOW N.2. 
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FBC SPECIALS 


ee eee - 


...the key to a fuller life 


Performance in many branches of engineering is getting very intensified, and 
what once passed as normal bearing practice is now as inadequate as a 
wooden wheel on a 100 m.p.h. car. 

Some machines start out by packing enormous power into a small and often 
hot space, and there —as in some of the finest jet engines in the world 
you will find FBC ‘ Specials’, often running at fantastic speeds. 

Other machines in the course of time get ‘hotted up’ to give far greater 
power or output — yet it is seldom that the original design has the space to 
take bigger bearings. 

Here again FBC ‘Specials’ are saving the situation — for it is amazing what 
exacting duties can be carried out by the right kind of bearing, when one 
is really ‘up against it’ and enlists the aid of the right people. 

Our engineers—to whom, of course, we have just referred—will always 
assist in the design and manufacture of ‘Specials’ to suit customers’ problems. 


FISCHER BEARINGS COMPANY LTD., WOLVERHAMPTON 


Fischer Bearings Company Ltd.. and Timken-Fischer Stockists Ltd., Birmingham, are both subsidiaries of British Timken Lid 


FBC FISCHER 
Regd. Trade Marks 





ALL-BRITISH 

BALL AND 

PARALLEL-ROLLER BEARINGS 
FB 


FISCHER 


IR ablves ie Citra 


ya 


: 
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We may well have the answers 


HEATING & VENTILATING 

We make heating systems to meet the requirements of all kinds 
of vehicles. You have a new job on the board ? Consult us now. We can 
do a more unobtrusive, efficient and economical job at this stage than 
if you complete the vehicle first and then add the heater. 





STAINLESS STEEL 

Perhaps you would be interested in stainless steel—if only it didn’t 
cost so much ! We can do things with stainless steel that you will frankly 
not believe until you see. We can produce hub caps, bumpers, headlight 
rims, window frames at prices that put stainless steel very definitely within 





your bracket. 
LIGHT ALLOY 
Our tremendous ‘know how’ in fabricating radiators and other 
parts in light alloy materials will appeal to the weight conscious. We shall 
be happy to discuss possibilities with you. 
HEAT EXCHANGE & INSULATION 
Maybe you have something very much 
for the future in mind ? Something, say, with a power unit that is going to 
raise problems of heat exchange and insulation? Our experience covers 
power units for all kinds of vehicles—gas turbines in particular. 





Whatever your project, and especially if it calls for creative 
designing, we have the knowledge and the resources to help 
you. But please contact us at the planning stage. It is then 
that our contribution can be most valuable. 


Delaney Gallay t10 





Specialists in heat exchange and heat insulation for over 
40 vears. Manufacturers of automobile heating equipment 


VULCAN WORKS - EDGWARE ROAD - LONDON . N.W.2 + TEL: GLAdstone 2201 
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Technical superiority 


This un-retouched colour photograph taken in our 
foundry shows one of the twin electric melting units 
(using normal frequency mains supply) pouring into 
the large capacity gas-fired holding furnace. 


The whole installation forms the largest melting unit 
of its type in the country, with a capacity of 2 tons 
per hour with very precise temperature control, 
ensuring a high degree of consistency. 


The photograph on the right shows the intricate 
control panel of this 1,100 kW unit. 


Always in the Lead 


1909-1959 BRICO JUBILEE YEAR 


THE BRITISH PISTON RING CO. LTD. COVENTRY 


Cogent 
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PRODUCTION— 


The artist's fantasy reminds us of the 
importance of the product of the 

steel strip mills we pioneered. It also 
suggests flat and corrugated sheets and 
the laminations ever present in modern 
electrical products. 


There is hardly a branch of industry that has not 

felt the benefit of our products. 

R'TB tinplate and sheet steel are of course world 

famous— equally vital to some industries are special 
heavily-coated sheets, continuous steel strip, and 
electrical laminations. For these—of which we are the 
largest manufacturers in Europe—we have evolved new 
high-efficiency steels, which we make and then roll down 
into strip and sheets, to be stamped into laminations 

for every branch of the electrical industry. 


Richard Tomes y Baldwins Ltd. 
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ADMIRALTY 

A.E.C. 

ALLEN 

ALLEY & MACLELLAN 
ALLIS CHALMERS 
BERGIUS 

DAVID BROWN 
CATERPILLAR TRACTOR 
CHRYSLER-DODGE 
CUMMINS 

DAVEY, PAXMAN 
GARDNER 


FARNBOROUGH ENGINEERING 


h by kind per 


FARN BOROUGH wu 


on the production lines of the 
following engine builders 


GLENIFFER 

LEYLAND 

MIRRLEES 

McLAREN 

NATIONAL GAS & OIL 
NORTH BRITISH LOCOMOTIVE 
PERKINS 

RUSTON & HORNSBY 
SCANIA VABIS 
VICKERS-ARMSTRONG 
VOLVO 

etc. etc. 


co. LTD - FARNBOROUGH «. KENT 





MIDCYL RESEARCH 


helps smooth out problems from the start 





The Auto Engineer finds it better to 

start right by calling in Midcyl Research 
on such of his problems as are associated 
with Cylinder Blocks, Cylinder Heads, 
Camshafts and Brake Drums. 


SMETHWICK, STAFFS 


M-w.82 


THE MIDLAND MOTOR CYLINDER CO. LTD., 





VOLUME 


HOT AND COLD AIR INTAKES ON 


rHE FIAT 1800, WHICH WAS 
EXHIBITED FOR THE FIRST TIMI 
AT THE GENEVA SHOW IN MARCH 


Published the second Wednesday in every month 
by ILIFFE & SONS LIMITED 
Dorset House, Stamford Street, London, S.E.1 
Telephone - Waterloo 3333 (60 lines 
Telegrams - Sliderule, Sedist London 

The annual subscription inland and overseas 

is £3 Os Od including the special number 
Canada and U.S.A. $8.50 


(> ILIFFE & SONS LIMITED, 1959 


BRANCH OFFICES 

Coventry - 8-10 Corporation Street 

Telephone - Coventry 25210 

Birmingham - King Edward House, New Street, 2 
Telephone - Midland 7191 

Manchester - 260 Deansgate, 3 

Telephone - Blackfriars 4412 and Deansgate 3595 
Glasgow - 26n Renfield Street, C.2 

Telephone + Central 1265 
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designed for the Lotus Formula I and II racing cars and for 


the sports cars 


The Fiat 1800 First impressions of the latest product of 


Italy’s largest car manufacturer 
Latest M.E.R.L. Reports 


Recent Foreign Publications Brief reviews of current 


technical books 


Contrasonic Shackle Device to prevent the transmission 
of noise and vibration, through semi-elliptic springs, to the 
vehicle body 

Bendix Master-Vac New vacuum and hydraulic brake 
assistance unit adopted on certain 1959 U.S.A. cars 

New British Car 


the Morris Oxford Series V 


Summary of the noteworthy features of 


Stress Analysis of Pistons Photo-elastic methods used by 


Hepworth and Grandage Ltd. 


Differential Lock Details of Kirkstall air-operated clutch 


for locking the third differential 


Leaf-Spring Manufacture Practice and production methods 


of Richard Berry and Son 
The __ Bi-Metallic Wheel-Brake Drum A 


significant development by the Kelsey-Hayes Company, 


Integral 


using the Al-Fin metallurgical bonding process 
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In a bas-relief found at Nineveh there is shown the 
transport on skids of a huge sculptured stone ; 
a horde of slaves pull on ropes while 
others assist with a large lever at the rear 
The most interesting feature of the bas-relief, however, 
is the clear depiction of spoked wheels in 
the handearts which are bringing up the tackl 
wheels which appear to be the same in essential 
detail as the wheel of today, and a great advance 
on the solid dise hacked from a log. 
3ut the bearings on which the wheel is carried have 
developed in a fashion which would have greatly 
eased the labour of the slaves of Nineveh. 
The comprehensive range of anti-friction bearings 
manufactured with precision and accuracy 


by Soe are to be found wherever wheels turn 
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NDRICAL ROLLER TAPER ROLLER AND SPHERICAL ROLLER 


THE SKEFKO BALL BEARING COMPANY LIMITED + LUTON + BEDS 


THE ONLY BRITISH MANUFACTURER OF ALi FOUR BA BLAPIN e 
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Editor T. K. Garrett, A.M.I.Mech.E. A.F.R.Ae.S. 


Editorial Staff F. C. Sheffield (Associate Editor) 
A. Baker, B.Se., A.M.I.Mech.E. 


DESIGN MATERIALS 


As THE years pass, one accessory after another becomes 
accepted as essential and passes from the list of optional 
extras on to that of original equipment. Although this 
process of evolution goes on almost unnoticed by the 
majority of motorists, it of course poses an unending 
series of problems for manufacturers, especially in times 
when competition is keen and success or failure in world 
markets depends largely on their attaining the best com- 
promise between the provision of extra amenities and the 
reduction of costs to an absolute minimum. 

Since control of costs is one of the main concerns of 
the designer, he continually has to resist the temptation to 
be extravagant in respect of the provision of extra amenities. 
In some instances the decision as to what is most desirable, 
or even essential, is easy, but in others it is difficult to 
know exactly where to draw the line. Nor is it easy to 
avoid being influenced by personal preference: for example, 
whereas the engineer is likely to favour the incorporation 
of a radiator shutter in conjunction with a coolant temper- 
ature indicator on the facia, the salesmen will probably 
feel that the provision of a demister for the rear window 
is more important. 

Obviously it is necessary to find some fundamental 
principle, acceptable to all, on which to base the decision 
as to what is desirable so far as original equipment is 
concerned. In some quarters, the view is held that the 
bulk of motorists require a car at the lowest possible cost 
and therefore all accessories should be supplied as extras 
for the minority who are prepared to pay for them. This, 
however, is not the right attitude when fierce competition 
has to be faced. In these circumstances a positively 
progressive line of approach is necessary to make the car 
more attractive by offering amenities that are likely to be 
most widely appreciated. Since our own country is by far 
the largest single market for the quantity produced cars 
manufactured here, the requirements dictated by con- 
ditions in the British Isles must, of course, be given 
prime consideration. 

In this country, not only are heaters essential but also 
they should be of the fresh air type to obviate the build-up 
of humidity of the air in the car. The benefits derived 
from this type of heater are so great and are now becoming 
so well known that motorists soon will not accept any 
other. Perhaps the most important advantage of this type 
of heater is the prevention of misting of all windows. In 
fact, the installation of a really efficient fresh air type 
heating and ventilation system tends to obviate the need 
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ACINGE PRODUCTION METHODS WORKS 


EQUIPMENT 


Accessories 


for special demisting arrangements for the rear light. 

In view of the fact that the roads in this country are wet 
for so much of the year, screen washing jets also are 
essential. Without them, the motorist when faced with a 
screen made dirty by mud flung up from vehicles in front 
of him either has to stop and clean it—an action which 
can be hazardous on a road on which traffic is thick and 
fast moving—or he has to continue under conditions of 
inadequate visibility, which is especially dangerous in the 
dusk and dark. 

Radiator blinds are slowly becoming more widely used. 
The benefits they offer, however, are not obvious to the 
majority of motorists, and they are therefore hardly 
likely to be regarded as essential just now. Since effective 
automatic control is both difficult to arrange and expensive 
and therefore the blind is generally controlled manually, 
there is a danger that when the ambient temperature 
rises, the driver may inadvertently leave the blind in the 
position in which a large part of the radiator is blanked 
off, and this may cause serious overheating of the engine. 
Moreover, when a part or all of the radiator is blanked off, 
the fan is still in operation and, therefore, engine power is 
wasted. 

Much more is to be gained by installing a simple clutch 
in the fan drive, although the extra cost must of course be 
considered. Not only does this arrangement to a great 
extent serve the same purpose as a radiator blind, but also 
it gives more important advantages in the form of lower 
fuel consumption and extra power available for acceleration. 
With an electro-magnetic clutch, or coupling, an automatic 
control is desirable otherwise there is a danger of over- 
heating of the engine as a result of careless operation of 
the control by the driver. Thermostatic controls are, of 
course, simple, inexpensive and automatic in operation. 
This type of control has the additional advantage that it 
obviates the need for a coolant temperature gauge, which 
is essential when a radiator blind is installed. 

Of all the devices on modern cars perhaps the most 
awkward to actuate are the triangular transparent venti- 
lators at the front of the door lights. Ladies in particular 
have difficulty both in opening and closing them. It 
certainly is not beyond the bounds of ingenuity of accessory 
manufacturers to devise effective yet simple cam-action 
fasteners to facilitate both the initial opening and final 
closing motions. Such a device would be less expensive 
than the winder type actuation mechanisms widely used in 
the United States and also adopted on some European cars. 
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Lotus 


F OR the Lotus Engineering Company Ltd., the coming 
racing season will be only the third in which they will have 
taken part in Formula racing, and now is perhaps an 
opportunity to look closer at the development of the five- 
speed racing gearbox, designed specifically for the particular 
requirements of their racing cars. The configuration of this 
transmission was determined by the stringent limitations and 
requirements of these single-seater cars, not to mention 
unalterable anatomical considerations. Colin Chapman, the 
driving force behind all Lotus activities, has a refreshing 
outlook upon design, which is reflected in the products of 
his young company. In his approach, he does not dismiss 
the valuable knowledge and experience accumulated during 
the design and development of conventional automobiles, nor 
does he allow preconceived ideas, based on this knowledge, 
to limit his outlook and hinder progress where new ideas offer 
promising improvements. 

Thus, as a result of careful study and clear thinking, it was 
decided that the conventional gearbox layout was unsuitable 
for the Lotus requirements, not merely because the bevel 
final drive and the change-speed box had to be one integral 
unit, but in particular because it was thought imperative that 
at least the upper gear ratios could be readily changed to suit 
the different race circuits. This latter requirement cannot 
be satisfactorily met with either the conventional gearbox 
layouts or those used in, for example, the Renault Dauphine, 
the Volkswagen and Panhard cars. Moreover, in the early 
stages of the design, it had not been decided whether 
independent rear suspension of the Chapman strut type or 
the well-proved de Dion type suspension would have to be 
used. For this reason the change-speed gear assembly was 
placed, in front of the rear axle centre line, between the 
differential and the back of the driving seat. 

A central transmission line was chosen for the 1957 Formula 
II car, because the experience gathered with the two-seater 
sports-racing cars that had been produced up to that time 
indicated that this was the best layout. Furthermore, it was 
already the intention to use the same transmission for a sports 
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Transmission 
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The Gearbox and Final Drive 
Unit Designed for the Lotus 
Formula I and II Racing Cars 


and for the Sports Cars 


Plan view of the transmission and disc brake assembly 


car, so as to spread the formidable cost of the design and 
development of this special transmission over a larger number 
of vehicles. Of course, the mounting of the change-speed 
gears on the bevel output pinion shaft cannot be claimed as 
novel: Levasor’s gearbox fitted to the 1894 Panhard car had 
a similar layout, although it was not as compact. The length 
occupied by the five gears of this year’s Lotus Formula 
gearbox amounts to only 3;% in. 

Because of the essential requirements in respect of a low 
driving position and ground clearance, only a hypoid final 
drive reduction was suitable. Hypoid gears were originally 
considered to be the primary cause of the early failures in 
1957, and the Electron gearcasing, which had an average wall 
thickness of #: in, was also suspected. However, Buck and 
Hickman Ltd., using their excellent test facilities, soon found 
that the casing deflection was well within permissible limits 
and that the gears, too, should be adequate; indeed an 
improved lubrication system finally overcame the initial 
difficulties. 

Even though only 2-2-litre engines were available, it was 
planned to take part in Formula I racing in 1958. The aim 
in the design work for that year was at a lower and far more 
streamlined form by comparison with that of the 1957 models. 
It was therefore necessary to place the input shaft to one side 
of the driver’s seat and install the engine so that the axis of 
the crankshaft and transmission sloped slightly from right to 
left. This necessitated a change to a spiral bevel reduction, 
furthermore the crown wheel had to be offset 0-96 in, as 
shown in the illustration of the general arrangement of the 
unit. Installation of the brake discs posed some problems, 
particularly on the near side where the discs have to clear the 
rear cover of the selector sleeve. Once again, it was thought 
that the same gearbox might be used for the single-seater 
racing cars as well as two-seater sports racing cars; thus a 
configuration was adopted that allowed the whole of the gear- 
change box to be rotated through an angle of 180 deg about 
the axis of the bevel pinion, to bring the input shaft and gear 
change rod back near the chassis centre-line, for the sports 
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car installation. Fortunately this requirement was abandoned 
for the 1959 layout, which is otherwise almost identical with 
that of 1958. 

Before considering details, it may be appropriate to examine 
the perplexing gear stress problems involved, particularly 
since the gears were originally designed for the 1}-litre 
Formula II cars but can be, and indeed have been, safely 
used for far more powerful Formula I cars. It has been said 
that a racing car should last one race: by implication it must 
be assumed that if the car does not disintegrate at the end of 
a race, it is too heavy and many components cannot possibly 
have been properly stressed, that is, stressed close enough to 
the permissible maximum. Gear stressing in particular is 
often a baffling problem to those not familiar with the 
procedure, probably because calculated values do not, strictly 
speaking, represent absolute stresses. During every revolution 
of a gear, each tooth goes through a stress cycle, that is from 
zero stress to maximum and back to zero. As everyone knows, 
when Wohler, or SN, curves have to be considered, the 
problem invariably becomes complex; in particular it is not 
easy to be sure how often a certain stress level is reached. 
For automobile gears, speed-factored surface and bending 
stresses are often used, in other words, an application factor 
is employed in the calculation of comparative stresses. 

So far as the Lotus gearbox was concerned, the tooth 
surface stresses were considered of paramount importance. 
With a +0-5 addendum modification for all gears, the bending 
stresses are by no means excessive for the lower gears, 
indeed the bending stresses of some higher gears could safely 
be raised. Other factors encouraging the employment of 
equal width gears included a strict time table for the 
completion of the design, the fact that some gears may be 
used to provide a reduction or an overdrive ratio, and the 
need for equal length splines for gear engagement. 

In the design of an all indirect drive gearbox, it is always a 
problem to decide the type of gear engagement to be used, 
particularly if there is a severe limitation in respect of the 
length within which the gear cluster must be accommodated. 
The Getrag principle of expanding balls into suitably shaped 
grooves in the bores of the surrounding gears was carefully 
examined, but found wanting for this application. More 
promising was the very similar plunger arrangement 
designed by Claude Hill for one of the early experimental 
cars produced by Harry Ferguson Research Ltd. Finally, 
the decision was taken in favour of splines. 

In the bore of each gear there are six equally spaced splines, 
three of which are about 7: in longer than the other three, 


Some of the gear engagement 
mechanisms that were considered 
before the final choice was made: 
a radial plunger arrangement 
designed by Claude Hill for an 
early version of the Ferguson 
car; b diagram showing the 
principle of the Schmid synchro- 
mesh unit for the Porsche 
designed Cisitalia; ¢ principle 
of the Getrag ball type engage- 
ment, used on the Goggomobil; 
d the Lotus design 
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as viewed from one side, and a similar distance shorter, as 
seen from the other side. They are, in fact, staggered, and 
so also are the equally short external splines of the selector 
sleeve. This arrangement greatly facilitates gear engagement. 
All the splines are spaced accurately, to the British Standard 
Specification, but the effective width of the selector sleeve 
splines has been reduced to ensure really free engagement. 
The bore diameter of the internal splines of the gears is such 
as to provide a liberal running clearance on the selector 
sleeve, but is much more closely held relative to the splined 
portion of the sleeve, that is, whilst the gear is engaged. A 
small flat and radius are introduced adjacent to the leading 
and trailing edge of each internal spline, to encourage the 
formation of oil wedges, or a form of hydrodynamic bearing. 
That this is a necessity can be easily appreciated from the fact 
that the differential velocity between selector sleeve and first 
gear pinion bore exceeds 5,000 ft/min when the overdrive 
is in operation and the engine is running at 7,000 r.p.m. 

The gear cluster on the selector sleeve may be considered 
as being supported by the rings adjacent to the roller bearings 
at each end but, of course, owing to necessary clearances 
between the Main Metal spacing rings and the bores of the 
gears, the second, third and fourth may touch the selector 
sleeve. To prevent any possibility of seizure, the face against 
which the first speed pinion runs is, of course, hard chromium 
plated. It may perhaps be considered unusual to use roller 
bearings to support the selector sleeve, which is pulled axially 
for gear changing, but a bearing expert was consulted on 
this point and indeed it has never caused the slightest trouble. 

The famous twelve-cylinder 14-litre rear engined racing car 
now believed to be in Argentina and never raced, which was 
designed by the late Prof. Porsche, was equipped with a 
similar gearbox, although there were many detail differences. 
For instance, each input shaft gear was mounted on two 
bearings, and the internal dog teeth were absolutely free of 
the selector sleeve and the input shaft; moreover, gear- 
changing was made easier by the double acting synchronizing 
rings patented by L. Schmid in Austria. A later design was 
produced by A. J. Butterworth and fitted to his well known 
Steyer-Butterworth sprint car believed to be in the hands of 
W. P. Milliken in the U.S.A. 

As already mentioned, the importance of the lubrication of 
this type of transmission cannot be overstressed. It is, 
therefore, pertinent to describe the system briefly. The oil 
level maintained in the differential housing is such that the 
crown wheel always dips in oil. Moreover, cooled lubri- 
cant is squirted directly on to the crown wheel teeth, and 





125 























(- ZZ. 













































































> = 
iad 
Y y 
< Sr CO 
vA | 
| : 
¥ = — 
4 S 
xr 
4 
4 
A bg 
V; 
‘ q 4 
: 





































































































General arrangement of the gearbox and final drive unit, with scrap views showing the ratchet-and- 
pawl type selector mechanism and the scavenge and pressure oil pumps, which are in a common housing 


the splash is caught in a trough above the bevel pinion 
bearing housing. From this trough, the oil is distributed 
through drilled passages to the plain roller bearing that 
supports the front end of the hollow bevel pinion, but a far 
greater amount finds its way through the rear cover into the 
selector sleeve. Centifrugal force flings oil through a large 
number of small holes into the cavity formed between the 
sleeve and the gears and their spacer rings. Since there are 
normal running clearances between these rings and the gears, 
the oil passes out through them; in any case, there are also 
some small holes in the rings to ensure that the oil splash is 
adequate for tooth lubrication. This arrangement has been 
found entirely satisfactory. Naturally, the oil gets rather hot 
at the higher speeds developed in this gearbox; however, it is 
no hotter than is often experienced in racing car back axles. 
It was found that the chip shield behind the spiral bevel 
pinion helps to keep the oil temperature down. 

There is, therefore, a mixed lubrication system. Forced 
and splash feeds are provided for the final drive and 
differential unit; the selector sleeve and internal dogs depend 
upon the splash from the crown wheel; gear tooth lubrication 
is exclusively splash; and the change-speed box must be 
considered as a dry box, because it is served by a scavenge 
pump, driven off the input shaft. This pump is incorporated 
to ensure that the oil level in the gearbox can never reach a 
level that would permit the gears to dip. If the gears were 
to dip, the oil temperature would rise excessively. An overflow 
hole regulates the oil level in the differential housing. Engine 
oil is used for the gearbox; thus, only one oil tank and oil 
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cooler need be carried. Molybdenum disulphide paste is 
liberally applied on assembly, to prevent scuffing. The 
addition of the scavenge and pressure pumps constitutes the 
primary difference between the 1959 and 1958 Formula 
gearboxes. 

It has been estimated that well over 2,000 gear changes had 
to be made by the car during the Monaco Grand Prix, hence 
it is not surprising that considerable time and effort went 
into the design and development of the selector mechanism. 
On the 1957 gearbox, there was only a spring loaded detent 
plunger to locate the selector sleeve in each gear, and a 
serrated gate was incorporated to provide a positive stop for 
each change. Although Graham Hill and Cliff Allison—who 
is driving for Ferrari in the coming season—developed 
phenomenal skill in changing with this mechanism, it could 
not, however, be considered an unqualified success. The 
current design was developed after a number of experimental 
mechanisms, to replace the original, had been found still 
wanting. 

The selector flange is screwed on to a left-hand thread 
at the front end of the selector sleeve, and it registers in the 
groove of the aluminium bronze selector fork. ‘Two circlips 
locate the fork on the selector rod, which is prevented from 
rotating simply by a pinch bolt that clamps the selector fork 
to it. A spring-loaded plunger registers in notches in the rod, 
to ensure correct engagement of the gears. These notches are 
so deep that there are no cylindrical lands between them. 
The spring behind the plunger is relatively long, to ensure 
an almost constant and fairly high pressure, thus preventing 
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failure owing to partial engagement and jumping out of gear. 

An ingenious mechanism has been incorporated to facilitate 
gear changing. Two trunnion blocks are mounted side by 
side, with a small clearance between them, one on the selector 
rod and the other on the control rod, which is parallel to the 
selector rod. The first block is free to slide between two 
circlips on the selector rod, but that on the control rod is fixed. 
Two pawls, with their noses pointing in opposite directions, 
are secured one above and the other below the trunnion block 
on the selector rod, whilst two slider blocks are similarly 
mounted on the block on the control rod and register in open- 
ended slots in the other ends of the pawls, which extend 
above and below that trunnion block. There is a rack for each 
pawl, one forming the gear-shift stops for upward changes 
and the other for downward changes. A rolling-pin type 
interlock stud, surrounded by a light spring, is housed in a 
cavity formed by two slots, machined one in each adjacent 
face of the trunnion blocks. 

When the control is moved to select a gear, both trunnion 
blocks move with it until the sliding block on the selector 
rod is stopped by the circlip. This initial motion takes the 
pawl beyond the stop face for the gear already engaged. 
Further movement of the control causes the trunnion block 
on the control rod to move relative to that on the selector 
rod, the spring round the interlock stud being compressed 
between the ends of its housing. When the ends of the 
housing come up against the shoulders on the stud, the 
motion of the control rod is positively transmitted to the 
selector rod, so that the detent plunger rides out of its slot 
to allow the gearshift to be made. In the meantime, the 
relative movement between the two trunnion blocks has 
caused the pawls to deflect, and the movement of the selector 
rod is limited when the appropriate pawl comes up against 
the stop of its rack. When the gear has been engaged and 
the control released, the spring round the interlock stud 
moves the trunnion on the selector rod back until it is once 
more in line with that on the control rod, and the pawls are 
in their disengaged position ready for the selection of the 
next gear. The selector rod is, of course, connected by means 
of the selector fork and thrust flange to the selector sleeve. 

This mechanism has been designed to give decisive gear- 
shifts, and it is recommended that if very rapid changes are 
required, for example, from first to third speeds, the control 
be pulled back slightly before shifting into each successive 
gear. This practice ensures that the successive lost motions 
are adequately taken up, and, in fact, it enables much faster 
changes to be effected than is possible with a conventional 
gearbox. The gear-change mechanism has proved to be 
reliable during last season’s racing. 

In general, it has been found satisfactory to mount the 
shaft bearings directly in the Electron casing. The sealed 
bearings on the input shaft and on the half shafts have been 
an unqualified success; the possibility of oil leakage round 


The upper of the two illustrations on the 
right is a mock-up assembly for demon- 
strating the principle of operation of the 
ratchet-and-pawl type selector control; 
below this is the mechanism in the dis- 
mantiled condition to show the components 
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the periphery of these bearings is obviated by O-rings of 
rubber with a 60 deg Shore hardness value. 

Even a fleeting examination of the rigidly mounted 
differential casing shows clearly that care has been taken to 
ensure that it can cope adequately with the cornering loads, 
despite the fact that deep recesses had to be incorporated in 
it to accommodate the rather large Girling A.R. type brake 
callipers. The crown wheel adaptor is also an Electron 
casting. One of its end faces is machined to support the 
rather large crown wheel. This arrangement has worked 
satisfactorily, possibly because of the extraordinary stiffness 
of the stamped differential cage manufactured by Z.F., of 
Friedrichshafen. An eccentric is mounted on the opposite 
end of the differential cage. This is necessary to actuate a 
fuel pump, because there is not one on the engine. 

Since the general layout obviously is not cheap, it is 
pertinent to examine the advantage that this gearbox offers. 
The gear ratio chart shows that the 22 gears supplied with 
the box provide a choice of 18 ratios for second, third, 
fourth and fifth gears. All the ratios marked have been 
chosen during practices for the races, so the record provides 
most valuable information for both the racing staff and 
engineers. It is indeed most interesting to note that on the 





Above: Selector sleeve and one of the gears. In the bore of each gear there 

are six equally spaced splines, three of which are axially ofvet about 

tz in relative to the other three; the six corresponding splines on the 
sleeve are similarly staggered alternately to facilitate engagement 
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14-litre Formula II car raced last year on the Avus—where 
in pre-war days a race average of over 163m.p.h. was 
achieved—the gear ratios adopted were the same as those 
used by the 2-2-litre Formula I car for the racing at Monaco, 
which is a relatively slow circuit, twisting and climbing 
through the narrow streets of the town. To fit different 
gear ratios for any particular race circuit, it is only necessary 
to remove the nose piece of the gearbox and the nut at the 
end of the bevel pinion shaft; subsequently, the gears may 
be changed as required. It is significant that the bevel pinion 
setting is not altered provided the nut on the end of the 
pinion shaft is properly tightened on re-assembly. 

The patterns for the Electron C castings were made by 
Percy J. Smith, of 1-2a Wynyat Street, Goswell Road, 
London, E.C.1., whose company has produced pattern equip- 
ment for this kind of special casting for well over 50 years. 
During this time many illustrious giants of the speed world 
have been their customers: they include Sir Henry Seagrave, 
Perry Thomas, the late Sir Malcolm Campbell and George 
Eyston, while more mundane patterns have been made for 
the British Ensign cars, Crown Ensign cars and many others. 
Thus a great deal of experience and know-how has been 
gained, and the enthusiasm with which it is applied makes 
collaboration between designer and patternmaker both 
pleasant and mutually beneficial. Largely as a result of this 
collaboration, the total dry weight of the design has been 
reduced to barely 80 Ib. 

Whilst further weight reduction does not seem impossible, 


Table: GEAR RATIOS USED ON LOTUS CARS AT SOME OF THE DIFFERENT RACE COURSES 
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The diagram on the left is a 
chart showing the engine r.p.m. 
plotted against vehicle speed 
with the range of gear ratios 
available. Below, there is a table 
of the actual ratios used on 
different well known race circuits 
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the cost would be prohibitive and the gains hardly significant. 
On the gears, there is very little material thicker than 
0-125in, and since they are made from En 36B, or 
equivalent material, quenching dies are required. Although 
it would be preferable to harden and grind the teeth, which 
are finally phosphate treated, quite acceptable results have 
been obtained with shaved gears, indeed no practical 
differences have been discernible. 

It has often been remarked that staggering the splines must 
be expensive: in actual fact it is not, since rounding of the 
edges and cutting back can be performed in one operation on 
a Heys gear tooth rounding machine, provided suitable cams 
are fitted to the machine. However, a separate milling 
operation for the shortening of the alternate splines is perhaps 
a little quicker. 

The selector sleeve is the most difficult and costly item to 
produce. From the design point of view, too, it provided 
some formidable problems. Firstly, it is necessary to have 
external splines whose root diameter is only fractionally 
larger than the diameter of the plain periphery required for 
the roller tracks of the bearings. In addition, involute 
splines had to be used internally, and the choice was restricted 
by the need to leave sufficient thickness of material between 
the periphery of the sleeve and major internal diameter, or 
roots, of the splines. The principal manufacturing difficulties 
arise because of the relatively long and slender shape of the 
component, which must be ground on the outside and smooth 
and well finished on the inside. For the selector sleeve 
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A, 1958 Formula I (2-2-litre engine). 


1957 Formula I. ] 1958 Formula II. 
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En 36B or equivalent material, heat treated to provide a good 
track for the rollers, is used. 

The input shaft is an En 19 stamping. It incorporates the 
cuter member of the Rzeppa type constant velocity joint, 
as well as the spiral gear for the oil pump drive. This 
material is also used for the output shafts, which incorporate 
the forks of the Hardy-Spicer universal joints. It should 
perhaps be mentioned that the spider is fitted to the output 
shafts before they are assembled on the box, and there is just 
sufficient room to permit fitting of the live half shafts. Special 
jigs had to be made to ensure that the six dowel holes in 
output shafts and brake discs are correctly machined. The 
brake discs are cast in good quality, close grained cast iron, 
whilst the pegs securing them to the output shafts are 
standard ys in diameter rollers, as available from the bearing 
manufacturers. 

Even engineers do not always realize the enormous amount 
of time, money and energy which has to be spent on the 
development of this sort of mechanism and, unbelievable 
though it may seem, it is frequently not easy to find people 
who have the facilities, inclination and ability to undertake 
the limited production of the detail components. The 
problem is indeed far more complicated when many different 





An Electron casting of conical form is bolted to the rather large crown 

wheel to stiffen it and to carry the ZF differential cage. The success of 

this arrangement is to a large extent attributed to the extraordinary 
stiffness of the cage, which is a stamping 


firms, geographically far apart, each produce different 
components of such a precision mechanism; in fact, there 
are technical as well as administrative problems. Let us hope 
that Lotus Formula racing cars will achieve success during 
the coming season. They certainly have striven valiantly 
during their first two seasons, when less enthusiastic and 
persevering personalities would have given up the struggle. 


Heating and Demisting 


WO new Smiths products, the F376 demister and the 
R550 under-seat heater for coaches, were mentioned 
briefly in the Commercial Vehicle Exhibition report in the 
November 1958 issue of Automobile Engineer. Both of these 
units are available with a range of fittings that enable them to 
be adapted to a variety of requirements. They have now been 
adopted as original equipment on all the coaches by Duple 
Motor Bodies Ltd. 

The F376 demister has an output of over 4 kW, and is a 
compact assembly that measures only 8}in square by 
74 in deep over the motor and fan. To suit the needs of any 
particular installation, a range of interchangeable adaptor 
plates is made for the demister body: the plates may be 
blanks or have either a door or one or two outlets for ducting 
to the demister nozzles. The Duple version has six outlets 
only, paired on three adaptor plates, from which air is fed to 
2 in nozzles at the base of the windscreen. Because of the 
small dimensions of the unit, it is installed to the left of the 
radiator, between the frontal skin of the body and the 
bulkhead. 

A fan speed control is fitted on the vehicle’s instrument 
panel and has off, slow and fast positions; with the control in 
the fast setting, the air velocity through the nozzles is more 
than 1,500 ft/min. The air outlet temperature is governed by 
the usual by-pass control valve, mounted adjacent to the 
heater. This valve is actuated by a lever, also on the instru- 
ment panel, and can be set to provide fresh, unheated air 
for warm weather operation. 

The overall measurements of the R550 heater are 13} «94 
X10} in deep, inclusive of mounting brackets and hose 
connectors, and its output is equivalent to 54} kW. It is 
intended to function normally as a recirculating heater, as in 
the Duple arrangement, though it can be used as a fresh air 
heater if placed against a suitable intake. Provision is made for 
the hot water supply to be cut off in warm conditions, so that 
a degree of ventilation is obtainable. 

Duple Motor Bodies fit two or more of these units, depend- 
ing on the body size and the conditions of operation. The 
heaters are evenly spaced along the body and are bolted to 
the underside of the seats. By comparison with a floor 
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To suit different intalla- 
tions, the Smith's F376 
unit can be used with any 
of a range of interchange- 
able adaptor plates, which 
can be simply blanks or 
can incorporate a door 
or one or two outlets for 
ducting to the demisters 





mounting, this method of attachment has the advantage of 
permitting adjustment of the seating arrangement: the 
flexible feed pipes, S-shape rubber mouldings specially 
developed for the purpose, enable the seats to be moved a few 
inches forward or backward without the need of disconnecting 
the heaters. A coach can therefore be converted without 
difficulty from, say, 42 to 36 seats for touring purposes. 
Where no such adjustment is required, the heaters can, of 
course, be mounted on the floor of the coach. The F376 and 
R550 heaters are produced by Smiths Motor Accessory 
Division, whose address is Witney, Oxfordshire. 


Circular Slide Rule 


A CIRCULAR slide rule has recently been introduced by 
the General Industrial Co. It comprises two thin discs of 
impregnated card, and a cursor, all held together by a central 
ferrule. The overall diameter of the assembly is approxi- 
mately 4in, the effective length of the scale being slightly 
less than 10in. This slide rule can be obtained, price 8s, or 
the equivalent in International Postal Coupons, from the 
General Industrial Co., 5738 N. Elston Avenue, Chicago 30. 
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In this exhibition chassis, the floor and other panelling is cut away to reveal most of the principal structural and mechanical details 


THE FIAT 1800 


First Impressions of the Latest Product of Italy’s Largest Car Manufacturer 


A NEW Fiat car of considerable interest made its first 
public appearance at the Geneva Motor Show, in March, 
where it was undoubtedly one of the most carefully studied 
exhibits. It is known as the Fiat 1800 or 2100, depending on 
which of the alternative engines is fitted, and is produced in 
standard saloon, station wagon and special saloon forms; 
the latter model is available only with the larger engine. 
Both engines are of six-cylinder layout, whereas the models 
1400B and 1900B, which the newcomers replace, had four- 
cylinder power units. From this change of policy, it would 
appear that the makers are seeking to provide a greater 
degree of refinement of running than was given by the 
earlier vehicles. 

Among the outstanding features of the engines are fully 
machined polyspherical combustion chambers, and valve 
actuation by push rod gear with two rocker shafts. A twin- 
choke carburettor is fitted, in conjunction with an unusual, 
divided induction system. The gearbox has synchromesh 
on all forward gears and the transmission embodies a 
two-piece propeller shaft. Torsion bars are employed for 
the front suspension, an innovation for Fiat, and coil springs 
are used with the live rear axle. The chassis and body are 
of integral construction and the body lines have an attractive 
and typically Italian blend of angularity and curves. Inside 
the vehicle, the width is sufficient for three people to occupy 
both the front and the rear seats. 

The main side members of the chassis are of box section. 
At the extreme front end they are bridged by a fabricated 
cross member, which is connected to them by means of 
rubber mountings. A tubular cross member of cranked 
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form passes beneath the engine sump. At the rear of the 
engine the side members sweep downward and are united 
with the toeboard. Behind the gearbox and above the 
floor is a cross member of inverted channel section closed by 
the floor to form a box section. This cross member is under 
the front seat; behind it the floor line dips slightly to increase 
the foot room for the rear passengers. The depth of the main 
side members is reduced to accommodate the dip. 

At the pivots for the rear axle radius arms, the side members 
and floor are inclined steeply upward and the angle of the 
floor is reinforced by welded-on plates to form a box-section 
cross member. The side members level off over the rear 
axle, where there is a fifth cross member. Ribbing is pressed 
in the floor panels, to stiffen them, and the transmission 
tunnel is not unduly deep. Above the floor line, the con- 
struction follows normal unitary practice. 


Engine 

The 1800 and 2100 engines are basically of identical 
design, differing mainly in respect of the bore. That of the 
1,795 cm® unit is 72 mm, whereas the bore of the 2,054 cm® 
engine is 77 mm; in each case the stroke is 73-5 mm. Four 
bearings support the crankshaft, which is of counterbalanced 
design. The counterweights are disposed on each side of 
the centre main bearing, and also between numbers 1 and 2 
and numbers 5 and 6 cylinders. A torsional vibration 
damper is mounted on the forward end of the crankshaft. 
Ahead of the damper, and forming part of the vee-belt 
pulley, is a centrifugal oil filter, of similar type to that 
introduced earlier on the very small Fiat 500 model. 
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PRINCIPAL DIMENSIONS 


Wheelbase 8 ft 8-3 in 
Track—front 4 ft 4-75 in 
Track—rear 4ft 3-Sin 
Overall length 14 ft 7-8 in 
Overall width 5 ft 3-8 in 
Overall height 4 ft 8-1 in 
Ground clearance 5-75 in 
Turning circle 36 ft lin 
Kerb weight of car, with full tank 23-9 cwt 











An interesting feature of the engine 
is the bifurcated inlet to the intake 
filter, to enable cold or warm air to be 
drawn in; a hand operated flap valve 
is fitted in the junction on the intake. 
The generator and starter are both on 
the left of the crankcase casting 


Since all forward gears have synchromesh, the reverse pinions are 
housed in a separate compartment at the rear of the gearbox shell 
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To permit upward extraction of the pistons and connecting 
rods, the big-end eyes are split at a considerable angle to 
the major axis of the rods. The pistons have domed crowns 
and, to reduce friction, their skirts are cut away for about 
a third of their depth below the ends of the gudgeon pins. 
Two compression rings and an oil-control ring are fitted to 
each piston; the gudgeon pins are of the fully floating type, 
and are located by circlips in grooves in the piston bosses. 

Cast iron is used for the combined cylinder block and 
crankcase casting, the sump joint face of which is on the 
horizontal plane through the crankshaft axis. The wet-liner 
construction of the 1400 series engines has been abandoned 
in favour of the orthodox layout with integral cylinder walls. 


This view cf the left-hand side of the 
six-cylinder engine shows the five- 
blade plastics fan, the nearly 
vertical distributor and the oil 
filter mounted on the block. An 
additional, centrifugal filter is 
embodied in the beit pulley on the 
front end cf the crankshoft 


Each choke of the Weber carburettor feeds a group of three cylinders 
A medial wall in each passage in the outer manifold aids distribution 





On the saloon, the rear end treatment is simple and the boot roomy. The 
spare wheel is stowed partly in the fin on the right-hand side 


A duplex chain, of j in pitch, drives the four-bearing cam- 
shaft, which is carried relatively high on the left-hand side of 
the block. Immediately behind the sprocket on the cam- 
shaft is a skew gear that drives the distributor and the oil 
pump; the steep angle of the drive shaft makes the distributor 
very accessible. Adjacent to the skew gear is a cam for 
actuating the AC mechanical fuel pump. The bucket type 
tappets operate directly in the block and, in spite of the 
use of two rocker shafts, the inclination of the inlet and 
exhaust push rods is almost identical. 

This geometry is obtained by virtue of the unusual 
combustion chamber design, which results in the valves 
being inclined at different angles on opposite sides of the 
aluminium alloy cylinder head. Not only are the inlet valves, 
which are on the left, inclined at a greater angle to the vertical 
than the exhaust valves, but each pair is disposed obliquely 
across the head: the exhaust valves are appreciably to the 
rear of the inlet valves, an arrangement that permits the 
sparking plugs to be sited on the exhaust side of the head 
instead of on top. The plugs have a lateral inclination of 
about 30 deg and a forward angle of about 10 deg. Shrouds 


over the upper portions of the valve springs guard against 
excessive loss of oil down the guides. 

As already indicated, the combustion chamber form is 
polyspherical. It is actually composed of four spherical 
segments, all of different radii. In addition to the main roof 
segment, there is a segment round each valve, and a fourth 
round the sparking plug. Though machining must be more 
costly than the orthodox single-segment chamber, the Fiat 
technicians claim that their design is less prone to detonation 
than either that or the wedge layouts. Certainly the com- 
pression ratio, at 8-8 : 1, is fairly high for an engine intended 
to run on normal premium fuels. In this respect, of course, 
the full machining of the chambers assists by ensuring close 
control of the clearance volumes, so that all cylinders have 
the same octane requirement. 

Individual inlet and exhaust ports are cast in the cylinder 
head. Each trio of inlet ports is fed by a three-branch 
manifold; the intake to the forward manifold is between 
numbers 2 and 3 cylinders, and that to the rearward manifold 
is between numbers 4 and 5 cylinders. Bolted to these inlets 
is a third manifold carrying the Weber twin-choke 34PAS 
downdraught carburettor. This outer manifold is of unusual 
design in that it maintains the separation of the gas streams 
from the two chokes. The outboard choke feeds the front 


three cylinders, and the inboard choke the other three. 
Smooth gas flow and uniform distribution are assisted by a 
medial, axial wall in each passage in the manifold. The 
exhaust manifold is a one-piece iron casting, which would 
appear to be well designed, with good flow characteristics. 

A dry type air filter is mounted on top of the engine. Its 


Above: The rear suspension has coil 
springs, and the axle is located by 
a Panhard rod and longitudinal links. 
Unlike earlier models, the new one 
has an orthodox hand-brake layout 


Left: Excessive wind-up of the rear 
axle is prevented by contact between 
the pad on the axle nose and a rubber 
buffer in the tunnel. The longitudinal 
links are of three-leaf construction 
to regulate the degree of roll flexibility 
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The steering box is of the worm-and-roller type, and the column is 
short. A three-piece track rod and a slave lever are employed 


inlet pipe is inclined downward on the right of the unit and 
contains a manually operated flap valve at its lower end. On 
one side of the flap valve is a forward facing intake for cool 
air, while on the other side is an intake that draws warmed 
air from the region of the exhaust manifold. By this simple 
means, carburettor icing can be avoided and good fuel 
consumption ensured at very low ambient temperatures. 
Because the inlet and exhaust systems are on opposite sides 
of the engine, the outer inlet manifold is jacketed and fed 
with water from the cooling system. This system embodies 
a thermostat, a pump and a five-blade fan, which is a plastics 
moulding mounted on the belt pulley fitted to the pump 
impeller shaft. 

On the left side of the cylinder block is the full-flow oil 
filter. The dynamo and starter motor are both on the right 
of the engine. To enhance appearance, a polished conduit 
for the high-tension leads is fitted on top of the rocker gear 
cover. This conduit has a single inlet on the left for all six 
leads and individual outlets on the right, so that there is no 
chance of incorrect connections being made to the sparking 
plugs. 

No power and torque curves have yet been released for the 
two engines, but their S.A.E. gross power outputs are 
stated to be 85 b.h.p. for the 1,795 cm® version, at 5,000 
r.p.m., and 95 b.h.p. at 5,200 r.p.m. for the larger unit. The 
respective maximum gross torque figures are 93 and 
106-2 lb-ft, at an unspecified speed. Both these torques 
correspond to a b.m.e.p. of 128 Ib/in’. 


Transmission and rear suspension 

The engine drives through a single-dry-plate, hydraulically 
operated clutch, of 8-5in diameter, to the four-speed 
gearbox which, as previously mentioned, has synchromesh 
of the baulk ring type on all forward gears. Since first 
gear is in constant mesh, it is necessary to have a separate 
reverse train. To keep the shaft bearings as close together 
as possible, this train is sited to the rear of the gearbox 
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main casting, in an auxiliary housing from which the speedo- 
meter drive is taken. The selector mechanism is of the 
normal three-fork pattern and is operated by a lever on the 
steering column. Tiis arrangement gives an unobstructed 
floor so that a third passenger can be carried reasonably 
comfortably in the front seat. The internal ratios are 1: 1, 
1-41: 1, 1-9: 1 and 3-22: 1. 

Between the gearbox output shaft and the front section of 
the propeller shaft is a coupling of rubber buffer type. The 
rearward end of this portion of the shaft is supported in a 
bearing mounted on rubber within the transmission tunnel. 
Because of the divided drive and the geometry of the radius 
arms locating the rear axle, no sliding joint is embodied in 
the second propeller shaft. 

Hypoid gears are used in the rear axle, which has a ratio of 
4:3: 1 and embodies a two-pinion differential. The main 
banjo casing of the axle is fabricated from pressings. A 
large-diameter helical spring is installed at each side and 
the motion is regulated by two inclined telescopic dampers 
mounted ahead of the axle. The upper ends of the springs 


seat under the chassis main side members, whereas the 


dampers are attached to the rear cross member. 

For locating the axle, a method similar to that already 
proved satisfactory on the 1400 and 1900 cars is employed. 
Longitudinal location is effected by means of flexible links in 
the form of three-leaf springsfinterleaved with rubber. These 


Above: A feature of the torsion-bar front suspension is the use of tubular 
diagonal stays to complete the triangulation of the lower links. Below, 
can be seen the mounting of the anti-roli torsion bar 





links also cushion driving and braking torque reactions. All 
three leaves at the rear end of each are clamped to the axle casing 
while, at the front, the centre leaf is extended forward of the 
other two and formed into an eye to carry the rubber bush 
for the pivot bearing on the chassis. A Panhard rod behind 
the axle effects lateral location. This method of carrying the 
axle avoids the excessive roll stiffness that can result from 
the use of rigid longitudinal links and, as already mentioned, 
it also gives a degree of cushioning to the drive. Excessive 
axle wind-up is prevented by a pad on the axle casing, 
which bears against a rubber snubber block in the trans- 
mission tunnel. 


Front suspension and steering 


The change from coil to torsion bar springing of the front 
wheel has been made to reduce the unsprung weight. Ball 
pivots are fitted at the top and bottom of the stub-axle 
members. The upper pivot is connected to a pressed steel 
wishbone member and the lower to a transverse link, 
fabricated from two channel pressings mounted back-to-back. 
Lugs on the tubular, cranked cross member carry the inboard 
ends of the lower links, which are anchored to the forward 
ends of the torsion bars; the rear ends of the torsion bars are 
held in a substantial bracket below the cross member 
behind the gearbox. The wishbone pivots are above the 
chassis side members. 

Completing the triangulation of the lower links of the 
suspension are two diagonal tubular arms that run from the 
outer ends of the tranverse links to the front cross member of 
the chassis. Near the outboard ends of the diagonal arms of 
the suspension are short near-vertical links attached to the 
ends of the anti-roll torsion bar. The inclined telescopic 


dampers pass between the arms of the wishbone pressings 


and are anchored to the lower links and the reinforced 
inner panels of the wheel arches. A worm-and-roller 
steering box is fitted, and the track rod is of the normal 
three-piece layout, with the usual drop arm and slave lever, 


The use of ball joints instead of swivel pins conforms 
with the modern trend. These joints, of course, allow for 
the vertical movement of the suspension as well as for the 
angular movement of the wheels for steering. It is a logical 
development, since four bearings are replaced by two, and 
the arrangement is therefore more compact and lighter. 

In general’ the suspension layout is gdod in view of the 
fact that the pivot points are widely spaced and consequently 
are lightly stressed. The light loading of the rubber bushed 
pivots is also an advantage because the deflections of the 
rubber are correspondingly small. This minimizes adverse 
effects on the steering and handling characteristics, as well 
as stability, of the vehicle. Similar layouts are used with 
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The frontal styling of the special saloon embodies a four-headlamp 
system, and horizontal treatment of the side and indicator lamps 


good results on several other quantity produced cars. 

The hydraulic brakes have drums of 10°6in diameter, 
lin larger than on the 1400 cars. To ensure adequate 
cooling, the drums are of the bi-metal type comprising 
aluminium jackets cast on to iron liners. The jackets have 
external axial ribs, for stiffness and to give increased cooling 
area; they also embody ducts which, by centrifugal action, 
cause air to be drawn across the internal surface of the 
liners. Two leading shoes are employed in the front brakes, 
the hydraulic circuit for which incorporates a Baldwin 
booster to reduce pedal effort. The rear brake shoes are of 
the leading and trailing type. Hitherto, Fiat has employed a 
transmission hand brake, but this has been discarded in 
favour of a mechanical linkage to the rear wheel brakes. To 


Clean, rather angular lines characterize 
the saloon body; there is little applied 
decoration. The fins are not pronounced, 
and both bumpers protect the quarters. 
Below: Reclining backs are fitted to the 
front seat, which is of the bench type 
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ensure equal pull on both brakes, the single cable passes 
round a compensator channel linked to the operating lever. 
Tyres of 5-90 in section are fitted to the 14 in wheels. 


Saloon bodies 

The main body pressings of the standard and special 
saloons are similar, but the latter has a different front end 
treatment, embodying four headlamps in place of the two 
lamps of the standard version. An overhanging profile at 
front and rear is given by the peaked headlamp cowls and 
the inclined rear lamp groups. The bonnet top falls away 
between the wings, to give good visibility, and the waistline 
has a very slight convexity from the headlamp cowls to the 
tips of the unaccented rear fins. This convex line is echoed 
by a chromium plated strip extending the full length of the 
body sides. 

An equal inclination has been given to the windscreen and 
rear window, both of which have a moderate wrap round. 
The nearly flat roof pressing results in an ample depth of 
glass all round. By virtue of the fact that the screen pillars 
are raked rearward at a considerable angle, very good access 
to the front seats is obtained. It is, of course, easier to obtain 
adequate rigidity at the scuttle with this layout than with the 


cranked, or dog-leg, pillar currently favoured in the United 
States of America. 

All doors are hinged at their leading edges and embody 
opening quarter lights, or hinged ventilating panels, which, 
at the rear, permit the main windows to wind right down 
clear of the wheel arches. The locks appear to be of the 
Wilmot-Breeden Zero-torque type that require merely 
finger pressure on the doors to shut them. A bench type 
front seat is employed, but the squab is divided and each 
half can be set in any of a number of positions between 
vertical and horizontal. There is a central, folding arm 
rest at the rear only. The seats of the standard saloon are 
upholstered in a two-colour combination of cloth and p.v.c. 
material, the same combination being used on the doors. 
On the special saloon, p.v.c. material is used throughout for 
the doors and seats, and both models have head linings of 
plastics sheet over sound-insulating material. The instru- 
ments are neatly grouped in front of the driver, and the 
facia top is trimmed in matt black material; the upper and 
lower edges of the facia have a shock-absorbent underlay. 
It is noteworthy that the use of a capping strip between 
facia and screen is avoided, and there is a narrow gap between 
these components; the facia edge adjacent to the screen is 
lipped for stiffness. Heating equipment is standard and 
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Above: A high standard of trim 
is employed. The rear door is 
divided horizontally and, when 
open, the lower portion forms an 
extension of the luggage space 


Left: The station wagon, which 

is based on the standard saloon, 

is unusually attractive for a 
vehicle of its kind 


includes demisting for the rear window and the windscreen. 

Underneath the bonnet is a stuck-on layer of sound- 
insulating material. The boot, of ample capacity, is trimmed 
with black rubber sheeting, and its lid is spring loaded 
towards the open position. Relatively little useful space is 
usurped by the spare wheel, since this is stowed vertically 
on the right-hand side, partially in the fin. Because of the 
shallow skirt at the rear of the boot, luggage has to be 
lifted and lowered to get it in or out—a minor difficulty with 
heavy items. The fuel tank forms part of the floor of the 
boot and has the useful capacity of 13-2 gallons. Both 
bumpers have a considerable wrap-round but only the front 
one has overriders 


Station Wagon 

Ahead of the rear door shut pillar, the station wagon is 
almost identical with the standard saloon; and its overall 
length is no greater. In effect, the conversion has been 
effected simply by extending the roof over the boot and 
modifying the interior accordingly. To increase the stiffness 
of the roof, and to break up its expanse of nearly flat panelling, 
a shallow channel is formed along it; the width of the channel 
is about two-thirds that of the roof and its maximum depth 
is about $in. This device helps to prevent drumming. 
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The floor of the rear compartment is covered in plastics- 
faced board having a mahogany graining and colour on its 
upper surface. It is protected by rubbing strips of fairly 
rigid plastics material. The same trim is applied to the back 
of the rear seat, which folds forward in the usual way for 
the carriage of large objects. Access to the spare wheel is 
obtained by lifting the rear section of the floor. This section 
is reinforced underneath and seats on rubber blocks. 

A horizontally divided rear door is provided, the upper 
portion being in effect a window, inclined in its closed 





position at the same angle as the rear light on the saloon and 
having a slight transverse curvature. It can be opened above 
the horizontal, and secured there, to facilitate loading and 
unloading. The lower portion of the door hinges down to 
the horizontal position, where it is flush with the floor; its 
retaining stays are robust enough for it to form part of the 
load-carrying structure. An interesting detail is the use of 
moulded nylon for parts of the door catches on the rear of 
the body. Both in its appearance and quality of design, 
this vehicle is above the average for its type. 


Latest M.E.R.L. Reports 


THE FIRST five summaries of activities at the Mechanical 
Engineering Research Laboratory, East Kilbride, Glasgow, 
were published in the January 1959 issue of Automobile 
Engineer. Additional summaries have now been issued, 
covering a number of subjects, and several of these are 
reviewed below. Further details may be obtained on 
application to the Laboratory; the relevant reference numbers 
are quoted for this purpose. 


Measurement of vibration 

Equipment has been developed for the direct measurement 
of the peak-to-peak amplitude of mechanical vibrations. 
The frequency range of the equipment is from zero to 
4,000 c/sec but it is particularly suitable for use at frequencies 
below 50 c/sec. Vibration amplitudes down to 0-00002 in 
can readily be measured. 

A linear grating is attached to the vibrating part and a 
similar fixed grating is arranged close to it, so that the lines 
on the two gratings are not quite parallel. This small lack of 
parallelism results in interference bands known as moiré 
fringes. Relative movement between the gratings in a direc- 
tion perpendicular to the lines results in the fringes moving 
through one fringe spacing as the gratings move through 
one line spacing. 

The gratings are illuminated and the movement of the 
fringes is detected by photo-electric cells. Amplified 
signals from these cells are applied to a cathode ray oscillo- 
graph in such a way that relative movement of the gratings 
traces a circular arc on the oscillograph screen. The angle 
subtended by the arc of the circle is directly proportional to 
the amplitude of the vibration; when this amplitude is 
equal to the spacing between the lines of the gratings, the 
arc just closes to a full circle. 

An advantage of this equipment is that dynamic cali- 
bration is not required, since the accuracy of measurement 
is governed only by the accuracy of the gratings themselves, 
and so is unaffected by fluctuations in the applied mains 
voltage. The equipment and its use is described in M.E.R.L. 
Report Mech/Met 125. 


Swirl in pumps 

Research on fluid pumps has revealed that inaccurate 
performance data may be recorded if there is swirl in the 
flow at the inlet or outlet of a pump when it is being tested. 
It is usual to determine the head across a pump by measuring 
the static pressure at points close to the inlet and outlet; 
when swirl is present it can result in an appreciable difference 
between this head and the true head. Unless a suitable 
correction is made, misleading head/flow characteristics will 
be obtained, which may suggest that the pump is unstable 
at low rates of flow. A simple method has been developed at 
the Laboratory to detect and eliminate such swirl; it is 
described in detail in M.E.R.L. Fluids Note No. 54. 

To enable a correction to be applied for swirl error, a 
tapping is taken in the fluid circuit at a point that is free 
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from irregularities of flow. If the square of the flow is 
plotted against the difference in head between this reference 
point and the normal static-pressure point, errors caused 
by swirl are shown up as deviations from an otherwise 
straight line. 


Metal flow during extrusion 


In Plasticity Report Number 127 are given the results of 
the first stage of an investigation into the effects of the 
shape of the die on the flow of metal during extrusion. This 
report is particularly concerned with the extrusion of non- 
symmetrical sections in which, for satisfactory results, there 
must be a balanced flow of metal through all parts of the die. 
The resistance to flow is naturally greater in the narrower 
parts of the die, and failure to make the correct allowance 
for this will result in a buckled or twisted section. At the 
Mechanical Engineering Research Laboratory, much work 
has been done on the effects of the shape and surface 
finish of the die on the flow characteristics. 

It is possible to modify the flow of metal, as required, by 
altering the shape of the die entry, also by moving the die 
aperture relative to the axis of the billet being extruded. 
Balanced flow of metal is also necessary when several 
sections are extruded simultaneously through a multi- 
aperture die. This condition is obtained when all sections 
leave the die apertures with the same velocity. In simul- 
taneous extrusion through two apertures of different size, 
balanced flow is obtainable only if the centroid of the 
apertures is displaced from the axis of the billet. 


Water in lubricants 

A long term investigation is being carried out into the 
factors affecting the life and load carrying capacity of ball 
and roller bearings. One section of this research work has 
confirmed that contamination of the lubricating oil by 
water results in much more rapid failure, through pitting, of 
the balls in ball bearings. Laboratory tests have been 
carried out in a rig in which the rolling and sliding action of 
angular contact ball bearings was simulated by a loaded ball 
rotating in contact with three similar balls in a specially 
designed race. 

The ball material used for most of the tests was En 31 steel, 
and five oils of widely varying characteristics were employed 
in conditions ranging from extreme dryness to supersaturation 
with water. It was noticeable that, with each of these oils, 
the running time until pitting started decreased as the water 
content of the oil increased. Similar tests were carried out 
using stainless steel balls which, as would be expected, were 
not affected by water in the oil. Because of their inherently 
shorter life, however, balls of this material would not 
normally be suitable. Details of the methods employed and 
the test results are given in a 7. Inst. Petrol. paper, Laboratory 
reference 2/6, entitled ““The Acceleration of Pitting Failure 
by Water in the Lubricant”’, by L. Grundberg and D. Scott. 
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Recent Foreign Publications 


Brief Reviews of Current Technical Books 


Dynamika Stroju (Vybrane Stati) Dynamics of 
Machines (Selected Chapters) 
In Czech., by Prof. Ing. Dr. Jaroslav Kozesnik. 


Prague: STATNI NAKLADATESTVI TECHICKE LITERATURY. 
1958. 176X250 mm (9}X6in.). 330 pp. 


In the preparation of this work the author selected the subjects 
for the individual chapters in such a way as to present to the 
reader solutions of typical problems among the most important 
ones with which he is likely to be faced. The most modern 
methods of calculation are exemplified, but it is assumed that the 
reader is acquainted with no more than the basic fundamentals of 
the solution of differential equations, the laplace transformation 
and matrix algebra. 

The author is a well-known scientific worker in the fields of 
theory of machines and mechanisms and the theory of similarity 
He has a broad outlook, based on a wide experience gained during 
many years work as a mathematician and research engineer in the 
Skoda Works. Because of his achievements there, he was appointed 
professor of the Technical University in Prague, where he lectures 
on vibration and similarity; also he has been elected as Correspon- 
dent Member of the Czechoslovak Academy of Science where he 
holds the post of general secretary. 

There are eight chapters in this book and their headings are 
as follows: Rotating masses; Whirling and transverse vibration of 
bars; Balancing of forces of inertia in machines and mechanisms; 
Mounting of machines on foundations; Longitudinal vibration of 
bars and rods; Torsional vibration; The flywheels of machines and 
mechanisms; and Dynamics of cam mechanisms. Numerous 
references are given in footnotes and in addition a list of original 
literature is given at the end. 


Gerauschmessungen an Kraftradern (Measurement 
of Motor Cycle Noise). Deutsche Kraftfahrtforschung 
und Strassenverkehrstechnik No. 118. 

In German, by W. Willms, Dr. Ing. and R. Martin, Dr. Phil. 


Diisseldorf: VDI-VERLAG G.M.B.H. 1958. 8}X11}. 30 pp. 
Price D.M. 16.90. 


This monograph deals with tests carried out to ascertain the 
effectiveness of various methods evolved to measure vehicle 
noise, with particular reference to the noise emitted by motor 
cycles. The work was sponsored by the Federal Ministry of 
Transport and carried out by the Federal Physical-Technical 
Establishment at Brunswick. It should be mentioned that the 
investigations concerned relate particularly to the latest German 
legislation, July 1958, in respect of noise suppression. The 
new regulations specify that, at one end of the scale, vehicle noise 
levels must not exceed 75 phons in the case of motorized bicycles, 
and at the other end, 87 phons with vehicles weighing more than 
2-5 ton. For the enforcement of noise level regulations, measuring 
techniques are stipulated, as well as suitable equipment to 
measure noise intensities on the dynamometer and when the 
vehicles are accelerating on the road. Frequency distribution 
checks are specified for fundamental type-testing, and for checking 
vehicle noise in traffic. Some of the regulations call for simple 
equipment, yet expect exact and comprehensive results: these are 
obviously conflicting, and one of the aims of the investigations was 
to find an optimum solution which, whilst providing vehicle 
research and development engineers with the information they 
want, would be also of direct value to the police in their effort to 
keep traffic noise down to a tolerable level. 

The authors describe rig and road tests carried out on one 
motorized bicycle and five motor cycles, ranging from a 175 cm®* 
two-stroke unit to a 350 cm* four-stroke machine, to determine 
the noise emission as a function of load and engine speed under 
steady state conditions as well as during acceleration. Particular 
attention had to be devoted to the suppression of tyre noise 
encountered during the rig tests. The results are considered in 
detail and illustrated with numerous diagrams. Particular reference 
is made to the accuracy and repeatability of the results obtained 
and the suitability of the methods used. The Ministry of Trans- 
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port guide for noise measurements of road vehicles and the 
Physical-Technical Establishment’s requirements relating to 
noise measuring equipment used for vehicle tests are added as 
appendices to the monograph. Since presumably it is only a 
question of time before the limits of noise level emitted by road 
vehicles will have to be actively considered in other densely 
populated areas where traffic is heavy, this monograph undoubtedly 
will be of interest to vehicle engineers, as well as to town planning 
and traffic experts. 


Untersuchungen iiber den zusammenhang zwischen 
Betatigung und Wirkung von Kraftfahrzeugbremsen 
(Investigations Concerning the Interaction Between 
Application and Action of Motor Car Brakes). 
Deutsche Kraftfahrtforschung und Strassenverkehrs- 
technik No. 116. 

In German, by G. Fritzsche, Dipl. Ing. 


Diisseldorf: VDI-VERLAG G.M.B.H. 
Price D.M. 17.60. 


Results of investigations carried out at the Technical High 
School at Hanover, at the request of the Federal Ministry of 
Transport, are dealt with in this monograph. It is well known 
that in the course of the transmission of brake application forces 
from the foot or hand brake to the wheels, losses occur that 
adversely affect the brake performance; also there is a time lag in 
the transmission of braking forces. The magnitude of both of 
these detrimental effects depends on the type of brake and the 
method of application. Admittedly, the overall magnitudes of 
force and time losses are generally known, but the available 
information, with a few exceptions, does not indicate the individual 
sources of losses or their causes. The purpose of the investigations 
considered in this publication was to pinpoint the individual 
losses, discover their causes, show their effect on the braking 
distance and to endeavour to indicate the way to future improve- 
ment. 

In the first six pages, the author considers the fundamental 
performance requirements that should be demanded from the 
brake system components. These requirements are analysed in 
terms of force transmission and vehicle retardation, and the 
mechanical efficiencies of the basic components such as operating 
levers, cables, cams and of complete brake systems in which the 
applied force is transmitted mechanically. The next ten pages 
are devoted to the effectiveness cf hydraulically operated brakes, 
the considerations being based on tests carried out with a 4°4 to 
7-1 ton lorry. All the test results are dealt with in considerable 
detail, and they are augmented by theoretical considerations 
relating to the time lag, which are put forward as an improvement 
on previous considerations due to Fazekas. Some eighteen pages 
are devoted to pneumatic brakes. The efficiencies of the brake 
components and their individual contributions to the time lag are 
considered, on an experimental and theoretical basis, as a function 
of operating pressures and vehicle loads. For this part of the 
work, the road tests were undertaken with a 5 to 10 ton lorry. 
Rig tests were also carried out to ascertain the pressure losses due 
to various components. This chapter concludes with very 
interesting considerations relating to the dynamics of steady state 
air flow in pipes and past valves, and the pressure rise in brake 
cylinders. The results of the tests and of the theoretical con- 
siderations are briefly summarized and an indication is given of 
directions in which work is required to obtain further improve- 
ments in brake system performance. An appendix is devoted to 
the relationship between brake force and measured retardation. 

This monograph is a most interesting and valuable contribution 
on a subject the importance of which needs no stressing. The 
detailed and precise treatment of the action and effectiveness of the 
individual components as well as of complete brake systems 
should do much to foster a clearer appreciation of their per- 
formance and thus facilitate further improvements in this field. 
Altogether, the treatment of the subject matter and the wealth of 
information provided is up to the high standards we have come to 
expect from Prof. Bode’s Institute at Hanover, in West Germany. 


1958. 8}x11}. 45 pp. 
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Feces # (Piston Rings) Vol.I. Theory, Manu- 


In German, by Carl Englisch, Dr. Ing. 


Vienna: SPRINGER-VERLAG. 1958. 7X9}. 
£6 13s. 

The development of the steam engine, followed by that of the 
internal combustion engine, has resulted in the specialized 
development of numerous major components and assemblies such 
as valves and valve operating mechanisms, crankshafts, pistons and 
combustion chambers. A considerable amount of literature has 
been devoted to most of these components, particularly if, as in 
the case of crankshafts and valve gear, their action involves high 
speed dynamics. On the other hand, equally important compon- 
ents such as piston rings have often received relatively scanty 
attention, although their great importance to engine performance 
and to the running of engines per se is undeniable. The infor- 
mation relating to this important component has mostly appeared 
in technical journals published in many countries and over many 
years, but hitherto no attempt has been made to correlate and 
evaluate this in a form not only directly applicable to day-to-day 
secge s encountered by designers, manufacturers and users, 

ut also suitable as a guide and inter alia as a source of inspiration 
for further development. 
thinking b y a well versed and intelligent man, but also calls for 
considerable enthusiasm in a field considered as of only mild 
interest by many and even as a pedestrian activity by some. The 
author’s two volumes, comprising some 800 pages, are a major and 
welcome contribution which closes a gap and meets a need long 
felt in this ‘ — field of engineering endeavour in all countries 
of the world 

In the volume under review, the author deals with the theory of 
the mechanical aspects of piston ring design and performance, 
elasticity and the static stresses imposed on rings, and the resultant 
pressures. The mathematical considerations, covering circular and 
non-circular rings, occupy some 56 pages. Next, the action of 
the ring as a sealing device is considered in detail, with regard to 
the gas pressure distribution between rings and in the ring 
grooves, leakage losses, the motion of piston rings in service and 
ring flutter. is brings the text to page 113. 

The next chapter, after a general introduction dealing with 
friction of sliding surfaces, is devoted mainly to ring friction. 
Methods of calculating friction forces are considered in some 
detail, and the theoretical results are augmented with results of 
extensive rig tests carried out with particular reference to variables 
such as piston velocity, temperature, pressure, oil temperature, 
oil supply, ring edge shape and number of rings. This concludes 

¢ first part of the book, which occupies 150 pages. 

In the second part, piston ring manufacture is discussed. To 
begin with, the suitability of cast iron is considered at some 
length, and this is followed by a description of ring casting 
techniques, the metallurgical aspects of cast iron rings and their 
material properties. Next, the various machining procedures and 
the relevant machine tools are described, with the aid of numerous 
illustrations. This is followed by considerations relating to ring 
dimensioning and ring design, and the design and performance of 
expander rings. There is also a chapter devoted to steel piston 
rings. The effect of chromium plating and the plating procedures 
are considered next, and then there is a chapter on ring surface 
treatment. The book concludes with a chapter on special ring 
materials. 

On the whole, the subject matter is treated thoroughly and with 
a masterly peer of the fundamentals of theory, design and 
production of piston rings in all their manifold and inter-related 
as . The volume under review represents a magnificent 
achievement and a most valuable contribution in this important 
field. Both the author and publishers are to be congratulated for 
producing a work of such magnitude and in such an exemplary 
fashion for engineers and research workers in industry. 


457 pp. Price 


To do so requires not only very clear 


Untersuchungen von Kraftfahrzeuganhangern mit 
deichselkraftgesteuerten Federspeicherbremsen (In- 
vestigations of Trailers with Drawbar controlled 
Brakes incorporating Energy Storing Elements). 
Deutsche Kraftfahrtforschung und Strassenver- 
kehrstechnik No. 119. 

In German, by Otto Bode, Prof. Dr. Ing. and Giinther Fritzsche, 
Dr. Ing. 

Diisseldorf : VDI-VERLAG G.M.B.H. 
Price D.M. 14.40. 


1958. 114 x8}. 27 pp. 


Hea — for use with lorries or with omnibuses are 
frown pon by some authorities, discouraged by others and 
even rohibited Provan tre by a small minority. Nevertheless, 


provided, of course, political considerations or traffic conditions 
do not dictate otherwise, they are likely to continue to be used 
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particularly where operating expenses are the deciding factor. 
This being the case, further improvements in the design of 
trailers will be welcome. Particular attention must be devoted 
to fundamental performance characteristics such as steering and 
braking. The report under review deals with braking, or rather 
with certain aspects of it, as investigated by the authors at the 
Institute for Road Transport of the Technical High School at 
Hanover at the request of the German Federal Ministry of 
Transport. 

German road regulations specify that inertia brakes used with 
trailers must meet certain requirements. Only officially approved 
brake systems can be used. With earlier designs of this type, 
a spring was incorporated between drawbar and trailer frame, to 
ensure smooth brake application, but this proved to be inadequate 
and, in consequence, different types of more effective spring 
systems of the energy storage type were developed. The report 
deals with the performance of various designs, on a basis of a 
test procedure devised by the authors. 

First, the requirements imposed on the brakes, in terms of their 
effectiveness and freedom from interference with the riding 
qualities, are considered at some _ length. Freedom from 
interference is studied in relation to the negotiation of obstacles, 
operation on poor roads, tractor gear changing, acceleration and 
variation of engine tractive effort. Effectiveness, response to 
the brake application of the tractor, adjustment to load conditions 
and thermal capacity are also discussed in detail. Some of the 
requirements are to a certain extent conflicting, and to clarify 
the relative importance of the various factors, the problem of 
inertia-applied brakes is examined on a theoretical basis. This 
study of necessity is based on a number of simplifying 
assumptions. 

After the clarification of the fundamental considerations, on a 
purely theoretical basis, the conclusions are verified experi- 
mentally. This is particularly desirable in view of the existence 
of unknown factors, such as friction and the dynamic properties 
of the vehicle suspension as affectec by road conditions. Extensive 
tests were carried out with brake actuated drawbar designs of 
various types operating over different road irregularities and 
under widely different conditions of speed and brake application. 
The results obtained are plotted mainly in terms of drawbar peak 
force against drawbar motion as a function of application time, 
and they provide valuable information permitting a clear formu- 
lation of requirements that should be met by brakes of this type. 
The report is obviously the outcome of extensive theoretical and 
experimental investigation and the results obtained, as well as 
the introductory and concluding considerations, should be of 
considerable interest to designers of road trailers, whether for 
buses or lorries, or of caravans. 


Versuche zur Ermittlung der Dauerleistung von 
Kraftfahrzeugbremsen (Tests to Determine the 
Continuous Capacity of Motor Car Brakes). Deutsche 
Kraftfahrtforschung und Strassenverkehrstechnik 
No. 117. 

In German, by O. Bode, Prof. Dr. Ing. and H. Dorner, Dipl. Ing. 


Diisseldorf: VDI-VERLAG G.M.B.H. 1958. 8}X11}. 40 pp. 
Price D.M. 18.70. 

Considering that effective braking, particularly on long down- 
hill gradients, depends mainly upon the dissipation of heat, it is 
surprising that this aspect of brake performance has not received 
more consideration, in the fields of both theory and experiment, 
than has been the case so far. The monograph under review deals 
with extensive tests carried out by the Institute for Motor Vehicles, 
at the Technical High School, Hanover. These tests were made at 
the request of the Federal Ministry of Transport, and their 
object was to provide basic information regarding the heat dis- 
sipation properties of eight brake drums and wheel hubs of 
widely different designs. They were devised with a view to 
ascertaining the maximum continuous energy input that the 
drums could handle, without exceeding the limiting temperatures 
at the friction surface, the wheel rim and at the seals. Another aim 
was at ascertaining the relationship between energy input and 
temperature rise. As an outcome of this work, fundamental data 
relating to brake drum capacities has become available. The 
results of the rig tests are dealt with in considerable detail with 
particular reference to the effects of extraneous influences, and 
road tests were also carried out to provide a basis for comparison 
with the rig test results. 

The authors also consider the application of the test data to the 
problem of braking down long gradients, and suggest a method of 
testing the thermodynamic properties of vehicle brakes. Because 
of the lucid presentation of this monograph, even readers with a 
very limited knowledge of German will nd it of interest. It is 
recommended to engineers dealing with problems of braking of 
heavy vehicles down long and steep gradients, which are of 
particular significance in respect of operation in overseas territories. 
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Device to Prevent the Transmission of Noise and Vibration 


through Semi- Elliptic Springs, to the Vehicle Body 


Contrasonic 


The illustration on the 
left is of the Metaxen- 
tric bush, which is 
used in the spring eyes 


Curve showing the 
vertical load, plotted 
against defidttion of 
the Contrasonic 
Shackle illustrated at 
the head of this page 
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Deflection — in 


Wien flexible engine mountings and _ chassisless 
construction were introduced, so also were problems with 
regard to the prevention of transmission of noise and 
vibration, from both the road and the transmission, through 
the semi-elliptic rear springs to the body. One of the first 
steps towards the solution of these problems was, of course, 
the rather crude measure of interposing a pad of rubber 
between the spring and its axle. This was not a great success, 
for loading at the seating face of the spring is so high, owing 
to torque and inertia, that a fairly stiff pad must be used. 
Also, because of the requirements with regard to location of 
the spring relative to the axle, the U-bolts have to be very 
tight and the rubber is compressed to such a degree that it is 
hardly effective as a vibration isolation device. 

The next step was to employ rubber bushes at the ends of 
the springs and in the shackles, mainly to obviate lubrication 
points. This measure also helped to prevent the transmission 
of noise, but it still was not particularly effective in this 
respect, since the deflections of the rubber components have 
to be restricted in order to meet the requirements with 
regard to stability. 

A further advance was made when the Metaxentric bush 
was introduced for use in spring eyes. As can be seen from 
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the accompanying illustrations, when the bush is in the 
unloaded state the steel inner sleeve is eccentric relative to 
the outer one, so that there is more rubber on one side of it 
than on the other. Pre-compression is applied to the rubber 
by expanding the inner sleeve. The bush is set so that the 
greatest thickness of rubber is in compression in the laden 
condition, and a slot is incorporated in the rubber in such a 
position as to avoid stressing any part of it in tension. An 
advantage of the Metaxentric bush is that, as installed, its 
stiffness in the fore-and-aft directions is greater than that in 
the vertical direction, the ratio being about 2:5: 1. Since 
this type of bush is larger than the others previously used, 
and also because of its initial eccentricity, its vertical de- 
flection is approximately | in, which is many times greater 
than that of most of the earlier concentric types of bush 
used in spring eyes. 

This type of bush is generally not suitable for application 
at the end to which the shackle is fitted, so there still remains 
the tendency for noise to be transmitted through the shackle. 
This led to the development of the Contrasonic Shackle, 
designed for use in conjunction with the Metaxentric bush. 
It would appear that there are potentially one or two inci- 
dental advantages, in addition to noise reduction, obtained 
from the use of the Contrasonic Shackle. One is that, so far 
as lateral stiffmess is concerned, it is better than most of the 
conventional rubber bushed shackles. Another is that, when 
this unit is produced in large quantities, its price compares 
favourably with more widely used types of shackle. 

The mounting arrangements also have to be taken into 
consideration when comparing the relative merits of the two 
systems. In the first place, the conventional shackle has to be 
fitted in a spring eye formed to fairly close tolerances, whereas 


The curve on the right 
demonstrates how the 
fore-and-oft shear de- 
flection of the Contrasonic 
Shackle varies with the 
axle’s vertical deflection 
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The series of illustrations across this double page shows in detail how the Contrasonic Shackle performs on the Rover 3 Litre car, as the axle moves 
from the full bump to the rebound positions. A noteworthy feature is the simplicity of the fixing of the unit to the end of the semi-elliptic spring 


with the Contrasonic Shackle, the spring ends are straight and 
simply have two holes through them for the holding-down 
bolts. In obviating the spring eye, the employment of a 
Contrasonic Shackle eliminates an area of stress concentration 
and saves material. The chassis bracket for the new shackle 
tends to be more elaborate than that of the conventional one, 
although it seems likely that it could be made in one piece. 
Assembly of the Contrasonic Shackle and spring to the 
chassis bracket is slightly easier, since the retaining studs 
on the two upper plates of the shackle are assembled into 
slots instead of holes in the bracket. 

There are one or two interesting details in the design. One 
is the rubber bump stop incorporated to limit the vertical 
deflection of the shackle. This stop is formed by a pro- 

















jection moulded on top of the unit between the two main 
masses of rubber. The included angle of the two end plates 
is determined by the ratio of vertical: lateral stiffness 
required. Some lateral deflection is needed, of course, for 
the attenuation of noise due to side loading on the suspension 
system. 

In the suspension installation of the Rover 3 Litre car, 
where the Contrasonic Shackle is used, it is estimated that 
the vertical deflection from the free to the static conditions is 
#; in. It is of interest to compare this with the figure of 
0-020-0-040 in for a conventional rubber bushed shackle. The 
Contrasonic Shackle is also subject to torsional and shear 
loading in the fore-and-aft plane. On the Rover car, it is 
estimated that the shear deflection is 1} in during the travel 


The Metaxentric bush, for the spring eye, is 
slotted in such a way as to avoid placing 
the rubber in tension under the normal 
operating conditions of the installation 


Two views showing the general arrangement 
of the Contrasonic Shackle in the suspension 
assembly. The unit illustrated is of an 
early design, which did not have the rubber 
projection forming the bump stop to 
limit the deflection of the Shackle, as shown 
in the illustration on the previous page 
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From the illustrations above it can be seen that the rubber of the Contrasonic Shackle is well supported between the base and side plates, except 


at the full rebound position where the loading is relatively light 


from the bump to the rebound conditions, and the torsional 
deflection is 28 deg. An interesting feature of the Contra- 
sonic Shackle is that it can be used to obtain a variable rate 
suspension: during the rebound movement there is a 
considerable increase in the suspension rate as the limit of 
the axle deflection is approached. 

This new shackle, which was designed and developed by 
Metalastik Ltd., of Evington Valley Road, Leicester, in 
conjunction with motor manufacturers, has now been 
thoroughly tested both in the laboratory and on the road. 
For one of the tests, which was to determine what would 
happen if the rubber bond were to fail, the rubber on each 
side was completely cut through, and still the suspension 
was found to operate perfectly safely. In this particular appli- 


The rebound movement is limited by either the shock absorbers or check straps 


cation, the shock absorbers act as rebound stops but, in any case, 
except when the vehicle is jacked up and the shock absorbers 
or, where fitted, the rebofind straps are removed, there is 
always a positive upward load on the Contrasonic Shackle, so 
the rubber is never in tension. Examination of a pair of 
Contrasonic Shackle units after they had been in a vehicle 
that had done 1,000 miles on the pavé track at the MIRA 
testing ground, showed them to be as good as new. Since 
the Contrasonic Shackle and Metaxentric bush arrangement 
isolates the chassis from much of the road noise, it is important 
to ensure that the shock absorber mountings are sufficiently 
flexible, otherwise the vibration may be transmitted through 
them, and this will tend to nullify the benefits obtained by 
fitting the Contrasonic Shackle to the rear suspension. 





Nylon Chain 


NUMEROUS mechanical applications are being found for 
nylon in industry; the material is attractive because of its 
chemical stability, resistance to wear and low frictional 


characteristics in the absence of lubrication. The latest 
such application is a transmission chain, made entirely of 
nylon by George Goodman Ltd., Robin Hood Lane, 
Birmingham, 28. Of 8mm pitch, the chain is of the 
cranked link type and is built up from moulded com- 
ponents. In addition to the advantages just mentioned, the 
chain is of light weight, is non-magnetic and noiseless in 
operation, and has good electrical insulating properties. It 
will sustain a static load of 5 lb, but for continuous opera- 
tion or pulsating loading the driving pull should not exceed 
31b. Further details are available from the manufacturers. 


Contact Adhesive 


IN THE very wide general range of adhesives now on the 
market are those of the contact type, which do not require 
pressure to unite the components concerned. The majority 
of such adhesives, however, have the disadvantage that the 
adhesion takes place in three dimensions: once brought 
together the components cannot be moved in any direction, 
so that accurate initial positioning is vital. 

A new contact adhesive, described as being one-dimen- 
sional, has recently been introduced by Polybond Lid., 16, 
Gloucester Place, London, W.1, and is claimed to eliminate 
this particular difficulty. According to the manufacturers, 
this adhesive, known as Polybond Universal Adhesive, gives 
an instantaneous bond on contact, so that the two 
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components cannot be separated. However, one surface of 
the joint can be freely moved over the other for something 
like ten minutes after the initial contact is made. Thus, 
accurate location of one component to the other no longer 
presents any problem. The bond takes some six hours to 
attain full strength, after which period it is stated by the 
manufacturers to be very powerful and to be unaffected by 
heat. 


Permanent Magnets 


APART from their uses in instruments and electrical 
generators and motors, permanent magnets are, of course, 
widely used in industry for magnetic chucks and separators. 
Another important application is the recovery of dropped or 
broken tools from the bottom of oil wells. This type of 
magnet is dealt with in an unusually informative and well 
produced booklet, entitled Permanent Magnets Summarized, 
which has been published by James Neill and Co. (Sheffield) 
Ltd. The booklet is written by F.C. Tyack, A.M.I.E.E., who 
is the technical sales manager of the company’s Permanent 
Magnet Division. 

It is not a sales manual but is an unbiased technical 
publication containing much useful information on magnet 
design and materials. Among the subjects covered are the 
theory and behaviour of permanent magnets, manufacture 
and testing, magnetization and the effect of demagnetizing 
fields, and mechanical and electrical applications. There are 
numerous illustrations of a high standard, and the work 
includes a bibliography that would be useful to an engineer 
wishing to study the subject more closely. Copies of 
Permanent Magnets Summarized are available from James 
Neill and Co. (Sheffield) Ltd., Napier Street, Sheffield, 11. 
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BENDIX MASTER-VAC 


New Vacuum and Hydraulic Brake Assistance Unit Adopted on Certain 1959 U.S.A. Cars 


A NEW vacuum-operated servo unit has been introduced 
by a Division of Bendix Aviation Corporation of Indiana. 
Among the aims in the design of the unit, which is known as 
the Master-Vac, are reduction of brake pedal effort and 
travel. The unit is fitted as original equipment on 1959 
Cadillac, Chevrolet and Mercury cars, and will also be offered 
as an easily installed conversion kit for other vehicles. Owing 
to the reduced travel of the pedal, in the off position it is 
relatively near the floor, and is in fact almost in line with the 
throttle pedal, so that transfer of the driver’s foot from one 
to the other is facilitated. 

There are three main elements to the Master-Vac unit: 
a vacuum power cylinder, a control valve and a hydraulic 
cylinder. The vacuum power cylinder assembly comprises 
the cylinder itself, a piston, a push rod and a return spring 
for the piston. The rearward side of the piston is always 
under atmospheric pressure. Integral with the vacuum 
power piston is the mechanically actuated control valve that 
regulates the degree of power assistance in accordance with 
the pressure applied through the brake pedal linkage. 

The actuating rod of the control valve is connected to a 
plunger, which operates in a hole in the boss of the power 
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piston and is returned by a spring when the brakes are 
released. Carried on a flexible rubber diaphragm in the hole 
in the piston is the valve head, which likewise has a return 
spring. In the released position, this spring and atmospheric 
pressure hold the head of the valve against the vacuum port 
seat, at the centre of the rear plate of the piston. When the 
brakes are applied, the valve head seats against the valve 
plunger to close the atmospheric port. On the rear portion 
of the cylinder is the vacuum connection to the reservoir and 
and inlet manifold; between this connection and the piston, 
within the cylinder, is a rubber hose. Air is drawn in to the 
atmospheric side of the piston through a filter mounted on 
the rear of the cylinder. 

Mounted on the forward end of the cylinder is the 
hydraulic master cylinder with its integral reservoir. The 
hydraulic piston is actuated by the power piston and push 
rod already mentioned, and is returned by a spring. A 
secondary cup on the rear end of the hydraulic piston forms 
a seal between the hydraulic and vacuum cylinders of 
the unit. 

When the engine is running and the brakes are off, 
manifold depression is applied to the vacuum side of the 
control valve. Since the valve return spring holds the 
plunger away from the valve head, the vacuum port is closed 
and the atmospheric port is open. Atmospheric pressure is 
thereby communicated through passages to the forward side 
of the power piston, which therefore floats in the cylinder. 
At the same time, the compensating port in the hydraulic 
cylinder is also open, to permit fluid to flow to or from the 
reservoir as necessary. 

As the brakes are applied, initial movement of the control 
rod and plunger brings the atmospheric seat on the 
plunger into contact with the valve head to close the 
atmospheric port. Further travel moves the valve head away 
from the seating of the vacuum port and allows the 
depression to be applied to the forward side of the power 
piston. This moves the piston forward in the cylinder, 


Fig. 1 shows the Master-Vac unit in the off position, with the vacuum port 
closed and the atmospheric port open. In the applied position, Fig. 2, the 
vacuum port is open and the atmospheric port is closed. Both ports are 
closed in the holding position, which is illustrated below in Fig. 3 
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against the spring pressure, so that it causes the push rod to 
actuate the hydraulic piston, which closes the compensating 
port and forces fluid into the braking system. 

The reaction force from the hydraulic piston is transmitted 
to the power piston and the valve plunger by means of a 
rubber reaction disc in the boss of the power piston. This 
disc divides the load between the valve plunger and the piston 
in proportion to their respective contact areas. As a result, 
the plunger moves slightly rearward relative to the piston 
and closes the vacuum port. It will be appreciated that, since 
the reaction force is applied to the plunger, and so to the 
control rod, the driver is provided with a degree of feel of 


the braking effort transmitted to the wheels of the vehicle. 
With both valves closed, the degree of braking applied is 
maintained for as long as the driver keeps that particular 
pressure on the brake pedal. An increase in pressure moves 
the plunger forward again and reopens the vacuum port, so 
that the power piston moves further forward and more 
braking effort is applied. Conversely, a reduction in the 
pressure causes the atmospheric port to be reopened, thereby 
reducing the braking effort. In the fully applied position, 
the valve admits full depression to the forward end of the 
cylinder, and any increase in braking beyond that level is 
supplied solely by the physical effort of the driver. 


New British Car 


SUMMARY OF THE NOTEWORTHY 


FEATURES OF A RECENTLY 


INTRODUCED VEHICLE 


Morris Oxford Series V 


F ORTY years ago, the first four-seater Morris Oxford was 
introduced and it quickly established itself as a good family 
car. The name has endured until the present day, and the 
accent has always been on suitability for family usage. 
Announced in March, the latest Morris Oxford, the Series V, 
carries on the tradition but is very different in appearance 
from its predecessor, the Series III. This car, it will be 
recalled, had rounded, rather dumpy styling, notable mainly 
for the broad, concave fluting on the bonnet. Styled by 
Pinin Farina, the newcomer is longer and lower, with the 
rather angular lines that are now fashionable. A slightly 
tail-high appearance results from the combination of tail 
fins and a sloping bonnet. As before, the engine is the 
robust B.M.C. 1,489 cm® Series B unit which, in standard 
tune and with a compression ratio of 8:3:1, produces 
55 b.h.p. Maximum torque is 82:5 lb-ft at 2,100 r.p.m. 

Though it is not derived from the Series III car, the 
unitary chassis-body structure follows normal Morris 
practice; the outer panels and floor are of 20 S.W.G. steel. 
At 8 ft 34 in, the wheel-base is 24 in longer than that of 
the earlier car, while the overall length has increased by 
7h in, to 14ft 10) in, owing to the greater rear overhang. 
In comparison with the old front and rear tracks of 4 ft 54 in 
and 4ft 5in, the new figures of 4ft Oj in and 4ft 1{in 
seem rather ungenerous. However, the overall width is only 
14 in less than before and, by making the best use of the 
space available, the actual seating width has been increased, 
particularly in the front. The overall height has been 
reduced by 3} in, without sacrifice of headroom, and the 


A falling bonnet line and 
horizontal grille combine with 
tail fins to give the Morris 
Oxford V a modern appearance. 
Each of the four side-lights has a 
pivoted panel for ventilation 
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weight has been kept within about 30 1b of the previous 
figure. 

Much better all-round visibility has resulted from the 
increased glass area of the new body, which has a wrap- 
round windscreen and rear light. The doors are wide, and 
the rearward rake of the screen pillars ensures particularly 
easy access to the front, bench type seat. Upholstery of the 
foam-rubber cushions is in grained leathercloth on the basic 
model, but leather or woven cloth are available as alternatives 
on the de luxe version. Quarter lights are fitted to all side 
windows, and the doors have Wilmot-Breeden Zero-torque 
locks. With a capacity of 19 ft*, the boot is unusually 
roomy; the spare wheel is stowed below the boot floor. 
Both bumpers have shallow over-riders and are carried 
round the body sides to the edges of the wheel openings. 


The rear window is of the 
wrap-round type, and 
both bumpers, which ex- 
tend round the sides to 
the wheel openings, are 
fitted with overriders 














No noteworthy changes have been made to the power unit 
and gearbox, but there is now the option of a floor-mounted 
or a steering-column gear lever. The floor-mounted lever, 
which is of the remote control type, is short and conven- 
iently located. A reduction in the wheel rolling diameter 
has been effected by the change from 5.60-15 in to 5.90-14 in 
tyres, and with this change goes a raising of the final drive 
ratio from 4-875: 1 to 4:55: 1. The brake drum diameter 
remains at 9 in but, to give longer life and greater resistance 
to fade, the lining area is nearly 50 per cent greater than on 
the previous Oxford. This earlier model had a lining width 
of only 1} in on the front and rear brakes, but the Series V 
car has front linings of 24 in width and rear linings of 1} in 
width. 

A major change has been made to the front suspension. 
All the previous post-war Oxfords have featured torsion bar 
springing and rack-and-pinion steering mechanism. On the 
Series V model, however, the wheels are carried on orthodox 
wishbones, and coil springs are used for the suspension 
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medium; the lever type dampers form the mountings for the 
upper wishbones. A cam and peg steering box, having a 
ratio of 15: 1, is now employed and the turning circle has 
increased by 4} ft. With the new arrangement the steering 
wheel is in a lower, more comfortable position and the lateral 
inclination of the column is reduced. The earlier Oxfords 
had exceptionally good handling and steering qualities, and 
the Morris engineers will have done well if, on a car with an 
appreciably narrower track and less direct steering, they have 
maintained this standard. To enhance riding comfort, 
longer springs are fitted at the rear and here, too, lever 
type dampers are employed. 

The basic version of the Oxford Series V is without 
heater or screen washer, both of which are available at 
extra cost. However, they are standard fitments on the de 
luxe model. A two-tone finish is an optional extra on the 
de luxe saloon. It is commendable that the basic model 
with heater is slightly lower in price than the Series III car, 
which had that accessory as standard equipment. 





Synthetic Fibres 


Properties and Uses of Du Pont Teflon Material 


IHERE is an increasing awareness in the automobile 

industry of the potentialities of the many synthetic 
materials now available. Among the more promising of 
these are the textile fibres, one of which is Teflon, a product 
of the U.S.A. chemical concern E. I. Du Pont De Nemours 
and Co., of Delaware. Teflon is a TFE-fluorocarbon fibre 
and its properties are detailed in a technical information 
booklet recently produced by the company. 

The TFE-fluorocarbon molecule consists of long chains 
of carbon atoms having all the available bonds saturated 
by fluorine atoms. Unlike nylon and the cellulose fibres, 
the molecules are electrically neutral, having no strong 
polar forces binding them together. The carbon chains are 
closely packed and the carbon-to-carbon bonds are well 
protected by the fluorine saturation; the carbon-to-fluorine 
bonds are extremely strong. This structure is responsible 
for the chemical and heat resistance of Teflon. 

The material is available as a resin as well as a fibre, but 
in the latter form it has a much greater toughness and 
strength because of its higher molecular orientation. In 
fibre form, it has a specific gravity of 2-3, rather less than 
that of aluminium, and its ultimate tensile strength is 
47,000 Ib/in? at 70 deg F. Teflon is non-inflammable and 
retains its flexible characteristics between —100 deg F and 
+525 deg F. With rising temperature, the strength of the 
fibres falls off but is still as much as 11,800lb/in? at 
300 deg F. Zero strength is reached at 590 deg F, and 
melting occurs at 621 deg F. Prolonged exposure to elevated 
temperatures below 400 deg F does not result in degrada- 
tion of the fibre, but above that temperature toxic vapours 
are given off that necessitate adequate ventilation. On 
exposure to heat, Teflon shows moderate shrinkage. It is 
common practice to pre-shrink it by brief treatment above 
the intended service temperature, for example, by immer- 
sion in boiling water. 

The material is chemically very inert, and is affected 
solely by the alkali metals and by fluorine or chlorine 
trifluoride at high pressures and temperatures. Its only 
known solvents are certain perfluorinated organic liquids 
above 570 deg F. Teflon has no tendency to moisture 
absorption and, according to the makers, is the least 
wettable of known fibres. The fibres have a soft, slippery 
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feel, and in general exhibit a low coefficient of friction in 
contact with other materials. Since the coefficient of static 
friction is little greater than the sliding value, Teflon does 
not exhibit stick-slip characteristics. 

Laboratory tests have revealed that the coefficient of 
friction of Teflon on steel falls with increase of temperature 
or load. Actual figures quoted are as follows: at a load of 
1941b/in? the coefficient of sliding friction was 0-050 at 
70 deg F and 0-030 at 150 deg F; with the load increased 
to 1,940 lb/in? the respective figures were 0-035 and 0-018. 
Fabric made from Teflon fibre has withstood static loads 
of 60,000 Ib/in? without showing signs of cold flow under 
these conditions. 

This combination of high load capacity and low friction 
renders the material suitable for bearing purposes where 
lubrication is difficult or undesirable, as in suspension and 
steering joints on vehicles. Because of the resistance to 
heat, oils and hydraulic fluids, interest in Teflon as a 
jointing material is increasing. For this purpose, the 
Du Pont organization has introduced a range of felts made 
of Teflon. When impregnated with Teflon resin, these 
felts can be used for joint washers and require an unusually 
low sealing pressure. Under specified test conditions, an 
asbestos composition gasket required a sealing pressure of 
10,000 Ib/in?, a solid Teflon gasket required 7,000 Ib/in?, 
one of soft rubber needed 1,250 Ib/in?, whereas only 
900 Ib/in? was necessary with the impregnated Teflon felt 
gasket. The low sealing pressure needed by the Teflon 
felt is obtained by virtue of the material’s flexibility, which 
enables it to conform to irregularities of the joint faces 
between which it is interposed. 

When the merits of a woven fabric are being considered 
for motor vehicle upholstery, an important factor is the 
resistance to abrasion under conditions of frequent flexure. 
Although Teflon is superior to rayon fibre in this respect 
at room temperature, it is less good than nylon and the 
various other acrylic and polyester fibres. It is markedly 
superior to these other fibres, however, under adverse 
chemical conditions or at elevated temperatures. An 
interesting feature of the fibre is that its resistance to 
abrasion, measured at room temperature, is actually better 
after than before exposure to heat. 
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Stress Analysis of Pistons 


Photo- Elastic Methods in Regular Use by Hepworth and Grandage Ltd. 


A S the specific power outputs of engines increase, greater 
understanding of the stresses that occur in a piston becomes 
more desirable. In the past, pistons have been designed 
largely in the light of experience gained from actual engine 
service. However, these components are certain to be 
subjected in the future to higher temperatures and pressures, 
with the result that the old methods will no longer be 
adequate. With this thought in mind, Hepworth and 
Grandage Ltd. decided some three years ago to acquire a 
more fundamental knowledge of stress conditions. 

The complex nature of the piston structure, and the fact 
that the component is subjected to both direct and thermal 
stresses, raised considerable obstacles to the accurate evalua- 
tion of the stress conditions. With large, relatively slow 
moving pistons, strain gauges and other familiar stress 
measuring techniques are employed, but such methods could 
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not be adapted for application to small, high-speed units. 
It was therefore decided to make use of the photo-elastic 
method of stress analysis, which can readily be applied to 
small components. 

For those unfamiliar with the basic principles of photo- 
elastic analysis, a brief description may be of assistance. 
When stressed, certain transparent materials have the 
property of modifying polarized light so that a pattern of 
interference fringes can be projected on to a screen. This 
pattern is related to the stress intensity in the material; it is 
also possible to produce a pattern indicating the direction of 
the stresses. Flat components, in which the stress at each 
individual section is constant throughout the thickness of 
the material, can be investigated by applying a load to the 
specimen and then passing polarized light through it while 
it is still in the loaded state. 
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Clearly, however, this technique cannot be applied to a 
complex component, which demands a less simple method 
involving the phenomenon known as stress freezing. A 
model of the component is made in the appropriate material, 
and a load is applied comparable with that to which the actual 
component is subjected in service. The model is heated 
and then cooled slowly, with the stress still applied. Removal 
of the load after cooling leaves the model still in a stressed 
condition, and it can then be cut into laminae without 
interfering with the stress pattern. ‘These laminae therefore 
form suitable specimens for analysis under polarized light. 

When the stress freezing technique was first under 
development by Hepworth and Grandage, the models had 
to be machined from the solid transparent material. Since 
then it has been found possible to cast the models in 
synthetic resin. The material actually used is Araldite B, 
an epoxy resin produced by CIBA (A.R.L.) Ltd., and it is 
mixed with 25 to 30 parts by weight of Type 901 hardener. 

It will be appreciated that two or more materials may be 
involved in a design, and this has to be taken into account 
in the stress analysis. For example, steel gudgeon pins are 
employed in aluminium pistons. To get reliable results by 
the photo-elastic method, it is therefore necessary for the 
loaded model to consist of materials having the same modulus 
ratio as exists in the components under investigation. The 
modulus of the Araldite resin can be increased by the use 
of a filler, such as slate powder or silica flour, but the 
field of application of such treatment is limited because the 
transparency of the specimen is impaired. An alternative 
that is generally adopted is to reduce the modulus of one 
component by using less hardener, and to increase it in the 
other component by raising the mixing temperature from 
the normal 120 deg C to as much as 150 deg C if necessary. 
It is possible by these means to obtain a modulus ratio of 3:1. 

Moulds and cores of metal, plaster or sand can be used 
for the casting, but they have to be coated with a release 
agent, to avoid adherence of the cast resin. Satisfactory 


On the left is shown a typical photo-elastic stress fringe pattern in a 
ring subjected to diametral compression. Below: Preparing a resin 
mix, using an oil bath for accurate control of the temperature 
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A tensile test in progress, at 130 deg C, on a specimen cast from the 
Araldite B resin used in the photo-elastic stress analysis method 


piston models have been produced using sand cores, painted 
with a suitable finish to hold the release agent. Cores of 
this type are easily made and permit ready modification of 
the design, but metal cores give a better surface finish on 
the model. 

The resin-hardener mix is cast and cured in an oven. It 
has been found advisable to reduce the oven temperature 
slightly just before the resin solidifies. This is to avoid the 
production of thermal stresses in heavier sections of the 
model, owing to the heat of the reaction and the low thermal 
conductivity of the material. Twenty-four hours is allowed 
for curing, after which the moulds and cores are removed 
from the casting. The oven is then cooled at a rate of 14 to 
2 deg C per hour to below 70 deg C: controlled cooling is 
necessary to avoid residual stresses. 

Machining stresses are avoided by the use of sharp tools. 
After machining, the model has to be kept in an airtight 
vessel containing calcium chloride for absorbing all moisture. 
This precaution is necessary because the material absorbs 
water vapour from the air, with the consequent introduction 
of compressive stresses near the surface and internal tensile 
stresses. The high thermal expansion characteristic of the 
resin makes it necessary for any measuring to be done under 
controlled temperature conditions. Great emphasis is placed 
on the need for ensuring freedom from any kind of stress: 
any pre-stressing of the material would, of course, modify 
the stresses produced by the test loading. 

Shown in one of the accompanying illustrations are a 
completed model piston and the cylinder and other com- 
ponents employed in the investigation of its stressing. To 


The piston and other components used for a direct crown load test. 
A layer of mercury, on the piston crown, applies the necessary load 
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simulate loading conditions at the top dead centre 
position of the piston, the rig is set up with the connecting 
rod vertical in the cylinder, and the load is applied by pouring 
a layer of mercury on to the crown of the piston. The depth 
of the layer is the smallest that will produce a clearly defined 
interference effect on a thin slice taken from the region of 
stress concentration. This frequently means that the strains 
occurring in the model are larger than those occurring in 
the actual piston, and care must be taken that these greater 
strains do not give rise to a redistribution of stress and 
consequent misinterpretation of the results. If it is desired 
to investigate stresses in the piston skirt due to side loading, 
it is merely necessary to incline the connecting rod relative 
to the cylinder axis. 

The loaded piston is put in an oven at 135 deg C for two 
to three hours, to ensure complete heating, after which the 
oven is slowly cooled, in the manner described in connection 
with the casting process. After cooling, the model is sliced 
as required. During this operation, which may be done with 
a hacksaw, though a diamond wheel is preferable, the local 
temperature in the Araldite must not be allowed to rise above 
80 deg C, or the stress pattern will be modified. In theory, 
the direction of the slice is immaterial but the main interest 
is directed at the surfaces, where the maximum stresses will 
occur. The direction of one of the three principal stresses 
is usually recognizable by observation, and that fact is used 
in deciding how the model shall be cut. 

For recording the interference pattern, the slice selected 
is immersed in liquid in a glass tank, which is placed on the 
photo-elastic bench where a parallel beam of polarized light 





On the left of this illustration of the photo-elastic bench can be seen the 


light source. White or monochromatic light can be provided by it 


is passed through it. The liquid in the tank has the same 
refractive index as the Araldite, and its purpose is to obviate 
the need for polishing the specimen to obtain a clear image 
on the screen. 

According to requirements, either plain or circular 
polarization may be applied to the light beam. A further 
refinement is the adaptation of the apparatus for the employ- 
ment of either white or monochromatic light. This has been 
done by housing both a projection lamp and a mercury vapour 
lamp in the light unit: the mercury vapour lamp is used in 
conjunction with a filter that transmits no light other than 
that of the mercury green wavelength. With either type of 
polarization, only the stress intensity is indicated by the 
monochromatic light. This light gives rise to a stress pattern 
of alternate black and green fringes. With the white light, 
the interference pattern consists of recurring spectrum bands, 
with black lines indicating zero stress. Whereas the pattern 
resulting from the circular-polarized white beam, again, 
only shows the stress intensity, the plain-polarized beam also 
reveals the direction, by black lines known as isoclinals. 





Compression 





Zero 





Typical stress fringe patterns for an 
automobile engine piston. Stress 
concentrations are at the gudgeon 
pin boss in the left-hand figure and 
at the bottom of the scraper ring 
groove in the other section 








Each type of light has its advantages for certain purposes. 
The monochromatic light produces easily distinguishable 
pattern fringes for stresses of higher order, but the lines of 
zero stress are not apparent. White light, on the other hand, 
clearly defines the zero stress areas, but where there is a large 
number of fringes, the higher orders of stress become 
indistinct. 

The stress patterns are recorded by photographing the 
projected light, or by tracing from the screen. Subsequent 
calculations are based on the number of fringes between any 
given point and a region of zero stress. The stress necessary 
to produce one fringe in a particular thickness of the material 
is determined by stress freezing a simple test piece under a 
known stress, and ascertaining the fringe value from the 
pattern produced. By application of the principles of 





dimensional similarity, the stresses in the metal component 
can then be determined. 

Automobile engine pistons give rise to stress patterns of 
the type illustrated, though such clarity could only be 
obtained by the use of loading proportionately higher than 
would occur in an actual piston. Areas of tension and 
compression are marked on the sections, and the fringes can 
be regarded as showing high stress in the same way that the 
contours on a map indicate high ground. 

The left-hand illustration is of a slice near the inner edge 
of a gudgeon pin boss, and it reveals the tensile stress that 
could result in cracking of the boss. From the shape of the 
fringes, it would be expected that the cracks would start 
towards the top of the gudgeon pin bore, and would then run 
diagonally outwards towards the webs. Although these 
stresses are the result of excessive loading, the failures ex- 
perienced on the company’s fatigue test rig confirm the 
diagnosis. 

In the other view, which is a slice along the gudgeon pin 
axis, there is a tensile stress concentration at the base of the 
scraper ring groove. This concentration has been found in 
some designs to be larger than any other, and it could cause 
cracking of the ring land. Here, too, failures of this type 
have been reproduced on fatigue tests. Not only do stress 
patterns such as these reveal the good and bad points of a 
piston design, but they can also serve as a guide to design 
modifications that is particularly valuable where weight is 
critical. It is often possible to reduce a high stress 
concentration by increasing a low stress elsewhere. 

The photo-elastic technique has been found to be of 
considerable assistance in the evaluation of the stresses pro- 
duced by gas and inertia loads. Obviously, though, it cannot 
provide information on thermal stresses, which also have to 
be known if the best possible design is to be evolved. Other 
methods and test rigs are employed in the study of these 
thermal stresses, and the two sets of results are co-ordinated 
to ensure that the product represents the best combination 
of suitability for the duty and economy of manufacture. 





Precision Instruments 


AN INTERESTING exhibition of precision instruments 
has recently been held in Manchester by Taylor, Taylor and 
Hobson Ltd., a division of Rank Precision Industries Ltd. 
The exhibition included a comprehensive range of Taylor- 
Hobson optical and electronic instruments, machine tools 
and photographic lenses, and one of the features was the 
measurement of smoothness or roundness, in micro-inches, 
by means of the well-known Talysurf and Talyrond instru- 
ments. 

The Talyrond range included a new version, the model 50, 
which embodies the features of previous instruments but 
has a smaller capacity. Also on display were the Micro 
alignment telescope, claimed to provide the most accurate 
and rapid method of alignment yet devised, and the J.R. 1 : 1 
machine, which is for copying, profiling, routing and milling. 


Brake Testing 


ROADWORTHINESS tests of elderly vehicles, to be 
introduced in the near future, will include the testing of 
brakes, a matter which presents greater difficulty in the case 
of motor cycles and scooters than it does for cars and com- 
mercial vehicles. To overcome the difficulty, a simple test 
device for two-wheeled vehicles has been introduced by 
George Salter and Co. Ltd., West Bromwich, Staffs. The 
equipment comprises a spring balance and a simple winching 
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gear, complete with the necessary steel cable and pulleys. 

There are two pointers on the spring balance, one of 
which remains at the point of maximum load reached by 
the other; the dial of the balance is graduated in 1 Ib intervals 
up to 300 lb. The method of operation is to attach the spring 
balance to a suitable stanchion and the moving pulley of the 
winch gear to the front fork of the machine. Tension is then 
applied to the cable by the winch, against the resistance of 
the machine’s brake or brakes, and the load at which the 
wheels begin to turn or slide is indicated by the maximum 
pointer on the balance. To assess the merit of the figure 
thus obtained, it is, of course, necessary to know the weight 
of the machine; the spring balance can readily be used for 
this purpose also on detaching it from the winch gear. 


New D.S.I.R. Laboratory 


ON MONDAY, 29th June, 1959 the new Warren Spring 
Laboratory of the Department of Scientific and Industrial 
Research will be opened at Stevenage, Herts, by the Lord 
President of the Council. This new laboratory is intended 
to assist Government departments and industry by the 
provision of resources not available elsewhere within the 
D.S.I.R. organization. The programme of development and 
research will cover a wide field, and the initial activities will 
include work on the processing of minerals, the supression 
of atmospheric pollution and the synthesis of oils and 
chemicals from carbon-monoxide and hydrogen. 
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reveals the direction, by black lines known as isoclinals. 
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DIFFERENTIAL LOCK 


Details of Kirkstall Air-Operated Clutch for Locking the Third Differential 


Tx Kirkstall 24 ton, double-drive, hypoid twin-axle 
bogie was described and illustrated in the January 1957 issue 
of Automobile Engineer. During the past year it has been 
improved by the incorporation of an air-operated lock for the 
third or torque dividing differential. Where such a lock has 
been used in the past, it has normally been of the dog clutch 
type. However, with this type, delayed disengagement is 
sometimes experienced, and in certain conditions this can 
result in inter-axle wind-up. To avoid this trouble, the lock 
on the Kirkstall differential is in the form of a multi-plate 
clutch, which is claimed to give positive and immediate 
disengagement. Axial movement of the internal transfer 
shaft actuates the lock. 

When Kirkstall Forge Engineering Ltd. introduced, some 
six years ago, a series of hypoid-bevel axles, this represented 
a major departure from previous practice, since the Kirkstall 
name had long been associated with worm-drive axles. The 
24 ton bogie is the largest of the series of hypoid axles and is 
an excellent example of its kind. It embodies a number of 
interesting features, including the very robust support of the 
hypoid pinions of the primary reduction gear. This support 
comprises two taper roller bearings at the front and a 
parallel roller bearing at the rear. By virtue of the offset of 
the hypoid pinion, the transfer shaft to the rear axle passes 
over the half shaft of the forward axle. A concentric spur 
gear system in each hub provides the secondary reduction. 

The locking clutch is housed, ahead of the third differential, 
in the nose casing of the forward axle. This casing is there- 
fore longer than that of the original unit, but at the forward 
end it incorporates the same arrangement of two back-to-back 
oil seals in front of the ball bearing of 140 mm outside 
diameter. The layout of the third differential is unaltered 
except that the front half of its cage, previously forged 
integrally with the input shaft, is now a separate malleable 
casting. This cage has a forward extension that encloses the 
clutch and forms its driving member. For this purpose, 
twenty-nine splines of involute tooth shape are machined in it. 

Integral with the rear end of the input shaft is a flange, 
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which serves as the forward end cover of the clutch housing, 
to which it is secured by six ; in diameter bolts. As on the 
earlier design, the drop-forged rear half of the differential 
cage embraces the boss of the rearmost output gear. This 
gear is splined to the extended hub of the hypoid pinion of 
the primary reduction. 

There are twenty-three plates in the clutch: the twelve 
driving plates are of phosphor-bronze and the eleven alternate 
driven plates are of straight carbon, spring steel. For the 
clutch centre, or driven member, 2} per cent nickel chrom- 
ium molybdenum steel, heat treated to 70 to 75 tons/in’, is 
employed. The sixteen splines on the periphery of the 
clutch centre and in the driven plates, like the driving 
splines, are of involute form. Between a shoulder on the 
clutch centre and the rearmost driving plate is a hardened 
steel thrust ring. 

Sixteen splines are machined in the bore of the clutch 
centre, and another sixteen in that of the forward output gear 
of the differential; the similarly splined transfer shaft is a 
sliding fit in these two components. A thrust nut, of hardened 
steel, is screwed into the front of the clutch centre and is 
secured by peening. Axial movement of the shaft in a for- 
ward direction applies thrust to the clutch centre and so to 
the plates, thereby engaging the lock. Conversely, rearward 
movement frees the plates so that the differential functions 
normally. 

Because of the axial float of the shaft, the coupling flange 
at the rear of the axle is free to slide on its splines. In 
consequence, it is necessary to locate and support the boss of 
the flange, and not the shaft as hitherto. The ball bearing 
now employed therefore has an outside diameter of 5} in, 
whereas one of 120 mm diameter was previously fitted. A 
ring nut clamps the inner race of the bearing against a 
shoulder on the boss of the flange. The flange itself is now 
flat instead of dished, to minimize overhang between the rear 
bearing and the universal joint, and to maintain a reasonable 
length of intermediate propeller shaft. 

To house the thrust mechanism for the differential lock, it 
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has been necessary to lengthen the rear cover of the axle 
casing. Ahead of the splines, the diameter of the transfer 
shaft is increased slightly, from 2} in to 55 mm, and beyond 
this enlarged portion is a shoulder. A lipped ball bearing of 
120 mm outside diameter is pressed on to the shaft and its 
inner race abuts against the shoulder. 

The outer race of the bearing carries a malleable cast iron 





D.S.LR. Translations 


A NEW monthly publication entitled The L.L.U. 
Translations Bulletin has been introduced by the Lending 
Library Unit of the Department of Scientific and Industrial 
Research. Its purpose is to provide information on the 
availability of translations of Russian technical works, for 
the benefit of British scientists and engineers. The bulletin 
contains lists of books, journals and papers that are now 
available in translated form or that are being translated and 
will become available shortly. 

The L.L.U. collaborates in this translation scheme with 
the National Science Foundation in the U.S.A., and one 
section of the bulletin describes the work being done by that 
foundation. Many translations from America are held on 
microfilm in London, and photo-copies of them may be 
borrowed. Included in the bulletin are several articles on 
new scientific developments in Russia, and details of the new 
ad hoc translation scheme, which is a modification of the 
earlier co-operative scheme. Under the new scheme, 
scientific, technical, agricultural or medical articles in Russian 
will be translated on request, subject to certain conditions. 
When translated, they will be made generally available at 
prices to be quoted in the bulletin. Copies of The L.L.U. 
Translations Bulletin are obtainable from Her Maijesty’s 
Stationery Office, price 4s, or 4s 5d by post. The annual 
subscription is £2 13s, inclusive of postage. 


Technical Films 


FROM the 4th to 9th October 1959 an International Film 
Festival of Mechanical Engineering, Scientific and Technical 
Films is being held by the Hungarian Scientific Society for 
Mechanical Engineering, of Budapest, V., Szabads4g-Tér 17. 
The aim is at showing films furthering the development of 
international technical and engineering culture, documentary 
films on the most important up-to-date products and goods, 
as well as the latest developments in production, planning 
and efficiency in the field of mechanical engineering. A 
film sales promotion office will be set up to enable organ- 
izations entering films for the Festival not only to sell their 
films but also to transact business in connection with the 
subjects dealt with by those films. Entries and applications 
for participation are invited from research establishments, 
scientific institutes, associations and societies, as well as 
from manufacturers and export-import companies concerned 
with mechanical engineering products, and film companies. 


Body Filler 


BECAUSE of their rapid hardening and freedom from 
cracking or shrinkage, synthetic resins are becoming 
increasingly popular as fillers for motor vehicle bodies. After 
a considerable amount of experimentation, Automobile 
Plastics Co. Ltd. has introduced a filler of this type, known as 
Autoplax Body Filler, which is claimed to set hard, regardless 
of thickness, within a maximum of 20 minutes. The material 
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pressure ring with integral stops; these contact the arms of 
the striker fork and so prevent the ring and race from 
rotating. Also of malleable cast iron, the fork is splined to a 
cross shaft, which is carried in two phosphor-bronze bearings 
pressed into the end-cover. The right-hand extremity of the 
shaft projects through the cover, and on it is mounted the 
operating lever connected to the air servo unit. 


adheres strongly to metal and is resistant to heat, acids and 
petrol. 

Autoplax Body Filler comprises two compounds, a powder 
and a liquid, which are mixed into a paste as required; 
hardening begins immediately the compounds are mixed 
together. To cater for various types of user, a range of 
packed kits of the filler materials is available, but the liquid 
or powder may also be obtained separately. The address 
of Automobile Plastics Co. Ltd. is Autoplax House, 62-64, 
High Street, Barnet, Herts. 


Diakon Thermoplastics 


AN EXHIBITION has been held recently at the London 
head office of Imperial Chemical Industries Ltd., to show 
recent developments in the production and use of their 
Diakon acrylic moulding materials. These thermoplastics 
are available as a powder, known as polymer, and in regular 
cut form, which the makers describe as compound. Hitherto, 
coloured Diakon could only be obtained in the compound 
form. However, I.C.I. Plastics Division has now evolved a 
means of producing any desired colour from uncoloured 
polymer, by a simple tumble-blending process. Demonstra- 
tions of this dry mixing method and of injection moulding 
were given at the exhibition. 

Among the good characteristics of Diakon are _ its 
dimensional stability, resistance to deterioration as a result of 
exposure, and permanence of colouring. As is well known, 
the material can be machined, polished and cemented after 
moulding, and metallic thread or other inserts can be 
incorporated during the moulding process. For these reasons, 
increasing use of it is being made in the automobile industry 
for components such as rear lamp group lenses, reflectors, 
instrument dials, horn buttons and decorative medallions. 
The exhibition included examples of all such applications and 
also of distributor covers of the same material. 


This distributor cover, which is made of Diakon thermoplastics material, 
was manufactured by Lester Plastics Ltd. of London, N.W.6 
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Leaf-spring Manufacture 


Practice and Production Methods of Richard Berry & Son 


Even since the pre-war days, when independent front- 
wheel suspension secured general adoption, the impending 
doom of the leaf-spring industry has been foretold. As is 
not uncommon, however, the prophets have been proved to 
be “‘without honour in their own country”. Actually the 
tonnage production of automobile leaf springs in Britain has 
doubled in the past decade, as is shown on the accompanying 
graph. 

So far as British cars are concerned, independent rear 
suspension seems to be as far away as ever it was. Reasons 
are not far to seek; increased tyre wear is almost inevitable 
and a most difficult feature to eradicate is the transmission 
of noise and vibration which follows from mounting the final 
drive and differential gear on the chassis or body framing. 
The most important reason of all, however, is the cost 
factor. The leaf spring, by its flexibility in all directions 
except the longitudinal, provides a fully articulated link 
securely attaching the axles to the chassis in a resilient 
manner with the minimum number of grease points and at 
the lowest possible cost. In addition to this, the leaf spring 
acts as a resilient torque member. Whenever the brakes are 
applied or the clutch is engaged, the spring winds up to 
soften the shock to the chassis or framing. 

The amount of resilient wind-up is controlled by the 
length of the spring. Where the suspension is very soft, as 
on American cars, it is desirable to control the wind-up by 
using an unequal-ended spring. In such cases, the front end 
of the spring is very short, the length being just sufficient to 
give the degree of flexibility desired in the power transmission 


system. The length of the rear end is determined by the 
“softness” required in the suspension system. 

With all the advantages given by leaf springs, it is not 
surprising that leaf-spring manufacturers have had sufficient 
confidence in the future of their product to embark on 
large-scale expansion programmes in anticipation of rising 
demands, and are now in a position to meet the most sanguine 
forecasts of requirements by the vehicle builders. 

Although these forecasts seemed to be far too optimistic, 
they are backed up by the solid achievement of a remarkable 
expansion since 1946. From the graph of vehicle production 
it will be seen that the rate of growth has been about 123 
per cent per annum, in spite of setbacks such as Suez, in the 
latter half of 1955. If this rate can be continued it will take 
less than five years to reach a production of one and a half 
million vehicles per annum. 

There are some six or seven major leaf-spring plants in 
this country and typical of these is the West Bromwich firm 
of Richard Berry and Son, a company of the Brockhouse 
Organization. The firm was established in 1847 to supply 
the needs of horse-drawn vehicles and coster barrows. By 
1905 it was firmly established as spring suppliers to the 
“thorseless carriage’ and at that time it made the original 
springs for Austin and many other aspiring car builders. In 
1950, the Berry firm was making five to six hundred tons of 
road springs every month. 

The new factory, built in 1953 to replace the old works, 
occupies very little more area but, due to the fully mechanized 
flow lines, has more than twice the capacity of the old plant. 


Layout of plant for flow production 


C bar inspection; OD shear; E eye roll; 


N drill; P heat; 


A bar stock reception; 8 bar stocks; 
L tool room; ™ assembly (miscel/aneous) ; 


@Q bend; R temper; 


K heat treat (miscellaneous) ; 
U stores; WV dispatch 


G eccentric roll; Wi grind; J ream; 
S$ shot-peen; T bulk assembly track ; 


F press; 
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British production of jaminated springs for automobiles, 1946-1958 


Production has already risen to nine hundred tons per 
month and plant is now available to meet the 25 per cent 
rise anticipated by the motor industry over the next few 
years. So far the plant is working only on day shifts and has a 
tremendous potential capacity available should the demand 
rise. 

In keeping with the present trend, oil is the principal fuel 
used, aided by gas ignition for easy starting and electric 
controls for temperature accuracy. Material transfer is 
effected by conveyors and fork trucks supplemented by 
liberal use of air power for elevators, furnace door lifts, 
clamps, vices and nut runners. In the design of this factory, 
particular attention has been given to secure an efficient 
layout. Since all incoming and outgoing material is required 
to pass over the same weighbridge, the flow lines are arranged 
to terminate with a loading platform which is adjacent to 
the receiving dock, as illustrated in the layout diagram. 

In the steel warehouse 140 sizes of bar sections are carried 
to a total weight of from 1,600 to 2,000 tons. Electric 
magnets, operated from an overhead crane, handle the 
one-ton bundles of steel and transfer them from incoming 
lorries (all steel is transported by road) into stock and thence 
to the shears. From that point onwards, fork trucks are 
used for transfer through the various preliminary operations 
up to the moving-hearth, heat-treatment furnaces which feed 


In the steel warehouse, one- 

ton bundles of bar stock are 

handled by electromagnets 
from an overhead crane 
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Post-war production of motor vehicles in the United Kingdom 


the product to assembly tracks terminating in the dispatch 
warehouse. The fittings required on the springs—bolts, 
bushes, clips, and buttons—are stored in bins adjacent to 
the assembly tracks so that the minimum effort is required 
for transfer. 

All production is controlled by two men who form the link 
between the customer and production. These two controllers 
are in constant communication with all key points in the 
factory by an internal telephone link. A quick telephone 
conference can be held, with all interested parties listening in, 
when an emergency programme has to be introduced to 
meet urgent demands. In addition to this they have Lamson 
vacuum-tube communication to two key points in the factory. 
One point is in the steel warehouse, and whenever steel is 
received a ticket giving size and quantity is conveyed by 
tube to the control desk. Similarly, when steel is withdrawn 
from stock and placed into production this is also reported 
by vacuum tube. A peg board located on the control desk is 
used to record these changes and to provide a running 
record of the steel stock position. This serves a two-fold 
purpose. First, it enables the production controller to make 
immediate promises in response to customers’ urgent 
demands; secondly, red pointers on the peg board show 
minimum stock requirements and thus indicate the re-order 
points for the various bar sections as steel is withdrawn. 
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Punching out centre holes in spring leaves. This gap-bed press is 
specially equipped for automatic operation with magazine feed. Cycle 
time is 2 sec 


Silico-manganese steel bars, received in 18 ft stock 
lengths, are sheared into spring-leaf lengths and then 
placed in the magazine of an automatic punching machine. 
This is a gap-bed press which transfers the leaves from the 
magazine into the gap, where the centre hole is punched 
whilst the leaf is located by air-operated stops. When the 
location stops are retracted, the leafis ejected. The production 
rate is thirty leaves per minute. 

To provide means of attachment to the chassis, the ends 
of the master leaf (the longest) are individually heated to a 
temperature of 950 deg C and then curled round to form 
eyes which will receive the anchor and shackle bolts. A 
battery of Fairbank Brearley eye-forming machines is used 
for this purpose, and the operation sequence is shown 
diagrammatically. The cycle of operations is performed in 
less than two seconds, this being the fastest eye-rolling 
machine in the world. Fairbank Brearley designed the 


Bar stock is cropped to leaf lengths on a battery of shearing machines 





Heating leaf ends prior to eye rolling. Slow chains convey the leaves 
through the open-mouth furnace and fast chains transfer them to the 
eye-rolling machine 


machine on the basis of photographs he had received from 
the United States. It is somewhat surprising to note that 
although most British springmakers have this type of machine, 
many of the American spring factories still use the old- 
fashioned, three-stroke machines which take twice as long 
to produce an eye. 

This type of eye is used on almost all British cars and 
generally has sufficient strength to meet all normal road 
conditions. The stresses induced on some racing circuits, 
however, are rather exceptional and some form of eye 
reinforcement is very desirable. At first glance, a simple 
solution would appear to be provided by extending the second 
leaf and curling this around the main leaf to give additional 
support. Unfortunately, this is not possible because under 
flexure there is relative movement between the leaves and 
where a second leaf is wrapped around the eye it is necessary 
to provide clearances to avoid interference which would 


Tapered leaf ends are produced by manipulation in aneccentric-roll machine 
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create great stresses. While these so-called “lap-round” and 
“catcher” leaves are sometimes provided, they should be 
regarded merely as a means of getting the vehicle home in 
case of eye failure. 

Reinforcement of the eye is only necessary where the 
dynamic stress under braking conditions exceeds 25 ton/in® 
as calculated by the following formula: 

Stress a¥ ni. 
2bt? 
Where W = load on spring 
d diameter of eye bore 
b width of spring leaf 
t thickness of steel at the root of the eye 

If the calculated stress is below 25 ton/in® the car can 
successfully withstand a thousand miles on the pavé test 
strip at the M.I.R.A. proving ground at Lindley. Even a 
10 per cent increase in stress will almost certainly lead to 
failure, so reinforcement becomes essential. Where vehicles 
are required for cross-country duties some strengthening of 
the eye is necessary. When cars are transported by rail there 
is a considerable danger of uncurling if the means of trans- 
port is a goods train subject to severe shunting stresses. No 
trouble is experienced with the car-ferry trains because these 
also carry passengers and, consequently, shunting is avoided. 

Racing-car springs usually have some form of safety 
device and the firm has developed a particularly successful 
form which is fitted as standard on Austin Healey 100 Six 
and Sprite models. Usually car springs have to withstand 
not only the torque stress of driving and braking, but also 
a high initial stress which is induced by the insertion of a 
sleeved rubber bush which expands the eye diameter by 
0-020 in. Such an interference fit is quite unnecessary when 
the Berry safety clip is used since this clip encircles the eye 
with a clamping action which creates a negative stress on the 
eye and causes it to grip the bush securely. As will be seen 
from the illustration, even if the eye were to break, the 
construction is such that a firm anchorage is still provided 
by the safety clip. These clips have been fitted to Healey 
cars for more than five years and no eye failure has been 
experienced. 

After the preliminary operations of shearing, punching 
holes, eye forming and reaming the main leaf, and possibly 
tipping, tapering, or spearing the others, the various leaves 


Diagram showing method of forming spring eyes on Fairbank-Brearley 
multi-stroke machine 


A clamp leaf; B bend tip; C scarfe tip; D form scroll 
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The Berry safety clip for reinforcement of the eye on highly stressed 
springs for racing cars and cross-country vehicles 


are assembled with a temporary centre bolt to form complete 
springs and are fed through walking-beam (moving-hearth) 
furnaces for heat treatment. These furnaces are 42 ft long 
and 6 ft wide and the mobile portion of the hearth consists 
of two beams, each 9 in wide, arranged parallel with their 
centres 22 in apart. The beams are carried on rollers mounted 
on cross members which span the furnace and are supported 
on swinging links which lie at an angle of 50 deg when the 
beams are lowered. A hydraulic cylinder raises the beams by 
pushing a transverse beam, attached to the lower ends of the 
swinging links, until the links are almost vertical. The 
horizontal motion is also provided by a hydraulic cylinder. 
The springs travel through the furnace in 30 min in a 
series of steps, by which time they have attained a temperature 
of 875 deg C. At the exit end of the furnace an operator is 
provided with air controls to raise the door and to extract 
the spring by means of an air-operated carriage which 
deposits the spring on to chains carrying it to a hydraulic 
press for forming to shape between dies. Then the temporary 
centre bolt is removed, the leaves are separated, placed on 
to one of a series of trays which are conveyed down one 
side of a 15 ft deep oil bosh and returned up the other side. 
On emerging from the quench they are cool enough to be 
removed by hand for transfer to the tempering furnace. 


Conveyorized, contra-flow oil bosh for quenching springs 
B unload springs to tempering furnace; 


A load springs from heating furnace 
C oil inflow; D oil outflow 
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Oil-fired, recirculating-type 
tempering furnace 


A combustion chambers ; 
B circulating fans 
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The temperature of the quenching oil is regarded as 
critical, since inconsistency in quench temperatures has been 
found by test to lead to variation in the life of springs. 
Electric immersion heaters, with thermostatic control, 
ensure that the oil is raised to operating temperature before 
starting the shift. Time of immersion must also be adequate 
to ensure complete transformation of the steel structure. 
Hence, the conveyance of the springs through the deep bosh. 

When the heat-treatment plant is working to capacity the 
rate of throughput is in excess of 8 tons per hour and, as the 
springs are quenched from 850 deg C to 40 deg C, the cooling 
of the quenching oil presents a considerable problem. 
This has been satisfactorily solved by transferring the oil 
through a 14in diameter pipe to a heat-exchanger house, 
sited in the open outside the shop, where it is sprinkled over 
a bank of 200 water-cooled tubes, each 1} in diameter and 
40 ft long. The heated water is then fed into a bank of 
sprinklers 10 ft high and 200 ft long, where it gives up heat 
to the atmosphere and is then recirculated. 

After the springs have been quenched they spend the 
next two hours passing through an oil-fired tempering 
furnace which is very accurately controlled to maintain a 
temperature of 570 deg C. This furnace is 50 ft long and 
has a combustion chamber at each end. The products of 
combustion pass directly into the furnace and four large fans, 
fitted to the roof at the centre of the furnace, circulate the 
atmosphere at the rate of 500 ft®/sec. 

Many highly stressed springs are shot-peened before 
final assembly to improve fatigue resistance and give a 
longer service life. Spherical shot of heat-treated cast steel 
# in diameter is fed into a 19 in diameter impeller wheel 
which revolves at 2,350 rev/min to eject the shot at a velocity 
of approximately 220 ft/sec. The stream of shot is directed 
on to the upper or tension surface of the spring leaf so that 
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the surface layer is extended or stretched and put into a 
condition of compressive stress. 

Under normal laden conditions, the upper surfaces of the 
spring leaves are under tension and any imperfections in 
these surfaces tend to be torn open to create fatigue flaws. 
The lower surfaces of the leaves are subject to compressive 
stresses, so that imperfections on those surfaces are not of 
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A Krupp; 8 Eaton; C Howes-Hodgson 
Various types of grooved-section spring leaves 


serious consequence. In practice, spring failures almost 
invariably emanate from fatigue flaws developed in the 
tension surface. Knowledge of this fact led many inventors 
to develop spring-leaf sections grooved on the compression 
side. 

A Krupp section removes metal from the compression 
side to raise the neutral axis. The Eaton section also removes 


Oil-fired tempering furnaces 

are of the chain conveyor type. 

Each is 50 ft long and the 
traverse time is 2 hrs 
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Measuring the height of camber of a spring before the scragging operation 


some of the idle metal at the neutral axis. The Howes- 
Hodgson section is similar to Eaton but retains a solid core 
to give support to the centre bolt hole or stud. These 
sections save about 10 per cent of the steel weight but cost at 
least 10 per cent more to roll. Since the grooves are propor- 
tional to both the width and the thickness of the spring leaf, 
rolls have to be changed for every variation in thickness as 
well as in width. Consequently, rolling costs are very high 
for small batches. 

Shot-peening has largely supplanted the use of grooved 
sections because it gives greater advantages for less than 
half the extra cost of special sections. The shot-peening 
operation is performed on an 8 in wide rubber conveyor belt 
which travels through a large rubber lined steel cabinet at a 
speed of 35 ft/min. Three impellers are mounted in the 


roof of the cabinet and their combined output is 1,500 lb of 


shot per minute. From the shot-peening machine a con- 
veyor belt carries the product on to one of the main assembly 
tracks. 

The final assembly tracks, 100 ft long and 3 ft 6 in wide, 
are of the slat-conveyor type with 6 in wide slats. Halfway 


The fatigue resistance of 
springs is improved by shot- 
peening leaves in this con- 
tinuously operating machine 
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Scragging a spring to induce a fibre stress of 65 tonj/in*® in the material 


along the track is a built-in scragging machine which is 
designed as part of the track so that the springs are delivered 
directly on to the scrag. At the commencement of the 
track two operators coat the contiguous surfaces of the 
leaves with a graphited heavy oil. This is effected by swab- 
bing, in order to ensure that exposed surfaces are left in 
suitable condition to receive anti-corrosion treatment or 
painting before dispatch. Then polythene anti-squeak 
buttons are inserted into retaining holes near the leaf tips. 
Polythene buttons are a Berry development. They are 
circular discs in thick having a diameter equal to the 


spring width and provided with a projecting spigot to engage 
with a corresponding hole near the end of the spring leaf. 
The disc portion separates the spring leaves to avoid metal- 
to-metal contact, thereby eliminating the cause of spring 


squeak and reducing wear on the leaves. The buttons wear 
away after about 30,000 miles running, but in wearing they 
polish the adjacent leaf so that replacement is rarely necessary. 
Usually, these buttons are only applied to the three longer 
leaves in the spring, since the shorter leaves have little 
relative movement and very little wear takes place. Polythene 








Berry polythene buttons fitted in the ends of a tapered leaf spring to 
reduce interleaf friction 


buttons are specified on springs supplied to Vauxhall 
Motors, British Motor Corporation, Daimler, Armstrong 
Siddeley, Humber, and other manufacturers. Some designers 
prefer rubber buttons, as specified for the Morris Minor, 
or the lozenge type, as used on the Hillman. 

The next track operation is reaming the eyes. This is 
quite quickly performed, being more in the nature of a 
cleaning operation as the eyes have been machined to size 
before being heat-treated. Instead of feeding the reaming 
spindle down into the work, it is customary to fix it and to 
remove the table so that the master leaf can be lifted up to 
the reamer at quite a quick feed rate. 

Then the bushes are inserted, using a hydraulic press. 
Generally on car springs the interference fit is designed to 
give an extraction resistance of 500 Ib, so that the bushes do 
not turn or slide in use. The bushes are reamed to size after 
insertion. Sleeved rubber bushes, of course, do not require 
reaming. Hydraulic presses are used to rivet the spring 


Swabbing springs with graphited oil at the commencement of one of the 
main assembly lines 
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Progressive spring, designed to maintain a constant periodicity under 
varying loads 


clips, usually four in number. These side clips serve a dual 
purpose. They prevent the spring leaves from moving 
sideways to foul the tyres, and they tie the leaves together so 
that under rebound or torque wind-up, the clipped leaves 
give support to the main leaf. When the car is jacked up, the 
clips help to sustain the weight of the wheels and axle. 

After riveting the clips, the leaves are gathered together 
and secured by means of a 50-ton tensile centre bolt which 
has a spigot head to engage with a recess in the axle casing to 
provide the means of locating the axle in relation to the 
chassis. The track then delivers the spring to the scrag 
where the spring is first measured for height of camber and 
is then deflected to give an induced fibre stress of 65 ton/in?. 
The camber is again checked to measure the loss of camber 
height, which on a car spring is usually in the region of } in. 
Having once “‘settled down”’ the spring should not settle in 
service since the scrag defection is between 2in and 3 in 
greater than the bump position on the car. 


Completing assembly of the springs by locking the centre bolt and 
finishing off the clips 
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After scragging, a lock nut may be fitted to the centre 
bolt and the clips are finished off. Many varieties of clips 
are used by the motor industry; clenched or lapped clips are 
quite simple and effective. A fairly strong mild steel section 
is used—about j in wide and ¥ in thick—and the ends are 
folded over and squeezed in both planes by means of a 
small hydraulic press. 

An alternative form of clip utilizes a weaker section of mild 
steel, about § in wide X 4 in thick. Formed to a U-shape, the 
two legs are secured together by means of a bolt with a 
spacing ferrule 4 in longer than the width of the spring in 
order to obviate clip squeak. Another type utilizes a strip 
§ in wide X } in. thick which completely encircles the spring 
and is separated from it by a beaded rubber strip. 

At the end of the assembly track the spring is delivered 
into a paint spray booth to receive either a coat of corrosion 
resistant fluid or a coat of paint. 

Before dispatch, every car spring is inspected and load 


tested to check the laden height, to ensure that the vehicle 
will sit level when the pair of springs is fitted. On fine 
limit springs this testing is necessary even though the spring 
bars have all been gauged and selected into groups having a 
maximum spread of only 0-004in. This is because the 
stiffness of a spring varies as the cube of the thickness so 
that 0-004 in variation on a % in thick bar will produce 
6 per cent variation in stiffness. From this it follows that the 
variation to be expected on springs having 6 in deflection is 
of the order of jin. The accepted tolerance for hot-rolled 
spring-steel bar is +0-006 in and a total spread of 0-012 in 
to 0-015 in is by no means unusual. 

Although the foregoing description has been confined to 
leaf springs for automobiles, Richard Berry and Son also 
mass-produce truck springs in a range extending up to 
10 tons capacity. Current total production of both types 
runs at a rate between 200 and 250 tons per week, of which 
more than 50 per cent is for road transport vehicles. 





Space Heating 


A NEW range of oil fired, cabinet type heaters has been 
introduced by the Simplicity Heater Co., of 10a Langley 
Road, Staines, Middlesex. It is claimed that with the simple 
oil burner used, efficiences of over 80 per cent are obtained. 
By virtue of their simplicity, maintenance presents no 
problems. The heater has been designed so that the entire 
volume of air in the space that it serves passes through it in 
approximately eight minutes. An advantage of the unit is 
that a flue is not required, although provision has to be made 
for a small exhaust pipe, so that there is no smell. The 
heater is available in various sizes, from about 7} kW to 
44 kW output. It is claimed that oil fired heaters are less 
expensive than any other type, not only in respect of oper- 
ating costs but also so far as capital investment is concerned. 


Chinese Literature 


RECENTLY, the Lending Library Unit of the D.S.LR. 
has started to collect Chinese scientific literature. About 150 
Chinese periodicals are now on regular order. In an article 
in the L.L.U. Translations Bulletin, obtainable from H.M. 
Stationery Office, at a price of 4s, or 4s 5d by post, it is 
suggested that the scientific work of China cannot be 
ignored and, in fact, may be growing rapidly. It is possible 
that the scheme for the translation of Russian scientific 
literature, operated in collaboration with the National 
Science Foundation in the United States, may be extended 
to include scientific literature from China. Meanwhile, to 
assess the contents of the Chinese publications, a scientist 
with a knowledge of the language has been recruited by 
the L.L.U. 


Giant Tyre 


A NEW giant tyre, which is available in a range of sizes, 
has recently been introduced by the John Bull Rubber Co. 
Ltd., of Evington Valley Mills, Leicester. It has been 
designed to meet the heavy demands upon tyres, that are 
expected as a result of high-speed operation on the new 
major roads now under construction. The principal features 
of the construction of the tyre are as follows. To obtain 
uniform wear and a high mileage, continuous ribs are 
incorporated. The tread pattern is staggered to obtain a 
good grip, and the tread is wide and deep to give anti-skid 
properties. A rayon reinforced carcass is employed. 
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Scientific Instruments 


AT THE Physical Society Exhibition, there were numerous 
exhibits by member firms of the Scientific Instrument 
Manufacturers’ Association cf Great Britain. Two of these 
exhibits could be of interest to the motor vehicle industry. 
One is the Burndept BN119, portable, backscatter type 
thickness gauge for the non-destructive measurement of 
plating thickness. It is a simple and relatively inexpensive 
nucleonic gauge, completely transistorized and powered by 
two 1-5V batteries. The dimensions of the instrument are 
10 x 63 x 4in and it weighs only 7 Ib; it is manufactured by 
Burndept Ltd., West Street, Erith, Kent. 

The second instrument is a product of Dawe Instruments 
Ltd., 99, Uxbridge Road, Ealing, London, W.5. It is the 
Type 1211 Transistor Stroboscope, which is a portable 
battery-operated set for viewing and speed measurement of 
rotating machinery in locations where mains electricity is not 
available. This stroboscope has a range of 600 to 15,000 
flashes per minute, in two stages, and the flashing rate is 
indicated directly on a meter. A 12V accumulator provides 
the power and is housed in a carrying case with the two- 
transistor d.c. converter that supplies the high-tension current 
to the lamp unit. This last incorporates the meter and speed 
controls, and contains the transistorized trigger circuit. An 


accuracy of +2 per cent is claimed for the stroboscope. 


Insulated Wire for Instruments 


WIRE, coated with ptfe, for use in electrical instruments and 
equipment, is now available from Siemens Edison Swan 
Ltd., 155 Charing Cross Road, London, W.C.2. Initially, 
two types have been made available: one is for voltages up 
to 500 r.m.s. and the other for voltages up to 1,000 r.m.s. 
They are to the Ministry of Supply (Air) Specification 
EL 1930 types B and C. The coatings are available in 
eleven colours. Either single or stranded annealed copper 
wires can be supplied, and each is silver plated to a radial 
thickness of not less than 0-00003 in. The ptfe is extruded 
to give a high degree of concentricity, and although the 
insulation is not loose it can be cleanly stripped for making 
connections. 

Electrically, ptfe has high dielectric strength and low 
power factor. It offers complete chemical resistance to all 
known solvents except molten sodium and fluorine gas. 
The coating is resistant to chafing because of the low 
coefficient of friction of ptfe, it is highly flexible and will not 
harden or perish. It can be used at conductor temperatures 
of between —75 deg C and +250 deg C. 
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WHEEL-BRAKE DRUM 


A Significant Development by the Kelsey-Hayes Company, Using the Al- Fin 


Metallurgical Bonding Process 


Sanz the end of World War II the increased weight and 
the enhanced performance of American cars have presented 
new problems to the braking engineer. Closer shrouding of 
the drum, as a consequence of suspension developments, 
styling trends, and the adoption of smaller diameter wheels, 
have rendered these problems more acute. Basically, an 
automobile wheel brake is a means of converting kinetic 
energy into heat and the main problem has always been to 
dissipate the generated heat rapidly to atmosphere. The 
adverse factors mentioned have tended to impede dissipation 
of heat and to retard development. 

Early applications of aluminium in brake drum construction 
were in racing cars and in European sports cars. In 1947 the 
Kelsey-Hayes Company, the largest producer of automobile 
wheels and braking equipment in America, began to develop 
and experiment with composite and centrifugally cast iron 
drums having finned sleeves of aluminium metallurgically 
bonded to the periphery. Another version was a cast 
aluminium drum with a metallurgically bonded cast irdh 
liner. Tests indicated that improved heat dissipation could 
be obtained by the use of aluminium, but also proved that 
this benefit could not be fully realized while the drum 
remained enveloped within the wheel. 

Bonding was effected by the patented Al-Fin process, 
introduced in 1941 by the Fairchild Engine and Airplane 
Corporation. Initially used for bonding alloy steel liners in 
the finned aluminium cylinders of air-cooled aircraft engines, 
it has since found widespread application in defence, 
industrial, and consumer-goods fields for items ranging 
from guided missile components to domestic utensils. 

In Britain, the sole licensee and representative of the 
Al-Fin process, to whom all enquiries should be addressed, 
is Wellworthy Ltd., Stanford Road, Lymington, Hants. 
This firm produces Al-Fin bi-metallic brake drums for, 
amongst other cars, Aston Martin, Bentley, Ferrari, Triumph, 
and Lagonda; bi-metallic cylinder barrels for several motor- 
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cycle manufacturers; and a range of light alloy pistons having 
an austenitic steel ring belt. 

Many types of construction were investigated in the 
Kelsey-Hayes long-term programme of research on alu- 
minium for brake drums. These types may be grouped into 
three main categories: (1) mechanically locked liners, 
(2) metallurgically bonded liners, and (3) other constructions. 
In the first group are three types. The “‘flared-rib”’ liner of 
cast iron has a radial rib with lateral apertures which estab- 
lish a positive lock in the cast aluminium drum. Another 
cast-in design is the “‘pipe”’ liner, which is parted off from a 
length of cast iron pipe of appropriate diameter. Locking is 
effected by a rough-cast, lattice-like surface on the external 
diameter, obtained by the use of a special coating material 
on the pipe mould. The “shrink-fit” liner is machined to a 
diameter complementary to that machined in the aluminium 
drum. Insertion is made while the liner is at a lowered 
temperature and the drum is heated, and on return to ambient 
temperature a predetermined diametral interference exists. 
Serrations on the back edge of the liner are pressed into the 
drum on insertion to give a positive lock. 

The second category includes metallurgically bonded 
liners and also, for comparison, an identical construction 
in which additionally a mechanical lock is provided. The 
object of testing such a drum was not to ensure locking but 
to enable an evaluation to be made of the heat conductivity 
from the iron liner to the aluminium drum, with and without 
a metallurgical bond. 

Several types of “‘surface-treated”’ aluminium drums fall 
in the third category. With these the brake shoe linings run 
directly against bare, hard-anodized, and chrome-plated 
aluminium braking surfaces. Another type has a thin coating 
of steel sprayed on to the aluminium drum to provide the 
braking surface. Finally, there is the hypereutectic silicon- 
aluminium alloy drum, in which the brake lining is run 
directly against the alloy. Currently, alloys having silicon 


Fig. 1. Prototype aluminium 

wheel-brake assembly. The 

tyre is mounted on a de- 
tachable rim 
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contents of from 18 per cent to 25 per cent are being 
investigated. 

Dynamometer tests to compare the heat-dissipating 
characteristics of mechanical lock liners with and without a 
metallurgical bond are recorded on the graph, Fig. 3. 
Thermocouples were installed at radial intervals through 
the liner and the aluminium outer shell. Stops were made at 
various speeds, rates of deceleration, and intervals to ascertain 
if a heat barrier existed at the junction face. It will be seen 
that with the same temperatures existing at 0-09 in from the 
braking surface, the temperature gradient across the drum 
with the metallurgical bond is substantially constant. On 
the drum having the mechanical bond only, a heat dam is 
evident at the iron-aluminium junction. That the temperature 
of the iron adjacent to the junction was higher than it was 
0-09 in from the braking surface, would seem to occur 
because at the end of a stop there would be a short soak 
period, and also some cooling would take place at the 
braking surface. 

In conjunction with the dynamometer tests a series of 
proving-ground fade and recovery tests were undertaken to 
further evaluate the merits of the two types. These tests also 
utilized flared-rib liners, and the drums were alternated from 
the left to the right front brake positions for each test. For 
these road tests, temperatures were measured with thermo- 
couples positioned in the brake linings. The results are 
plotted in the curves in Fig. 4 and again show the lower 
temperatures obtaining with the metallurgically bonded 
liner. It is of interest to record that in operation a considerable 
amount of brake roughness was encountered and that 
roughness was much more in evidence in the component 
having only a mechanical lock. 

As a consequence of these tests, and also to conserve 
weight, the flared-rib liner was abandoned in favour of the 
simple, cylindrical cast iron liner. With this type of liner, 
metallurgically bonded to the drum, the cooling character- 
istics were very good, as can be seen from the curves Fig. 5. 
These are recorded in comparison with curves of a standard 
production-type cast iron drum. They reveal the advantage 
of the aluminium drum, not only in respect to lower temper- 
ature, but also to the small rise in lining temperatures during 
the stops, and more rapid recovery. Following the success 
experienced with the straight metallurgically bonded liner, 
investigations were made of similarly shaped liners depending 
upon a mechanical lock. The most promising of these was the 
“shrink-fit’” liner. Dynamometer tests on this type have 


Fig. 3. Comparison of temperature gradient across interface of liner and 
drum; A mechanical lock only ; B mechanical lock - metallurgical bond 
Liner and drum otherwise of Identical construction 
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Fig. 2. Typical integral 

wheel-brake drum, 

with metallurgically 

bonded cast iron liner, 

manufactured by the 

Kelsey-Hayes Com- 
pany 





shown the heat transfer to be almost as good as for the 
metallurgical bond construction. Road tests on the straight 
metallurgical bond liner versus the shrink-fit liner also bear 
witness of the good heat transfer characteristics. Fig. 6 
shows that lining temperature, temperature rise during 
stops, and recovery differ only slightly between the two types. 
Dynamometer tests were also run on plain aluminium, 
anodized aluminium, and chrome-plated aluminium braking 
surfaces. Using standard friction linings, none of these 
surfaces were satisfactory and suffered from scoring and 
wear. Tests were also conducted on drums of the high- 
silicon alloys previously referred to. To date, results have 
beer encouraging; machining, braking-surface condition, 
and brake effectiveness were found to be good. The life of 
linings running against high-silicon alloys, at the outset of 
this investigation, was only 15 per cent of that with the same 
lining running on production-type cast iron drums. Con- 
siderable progress has been made with these alloys, however, 
and a lining life extending to 80 per cent of that obtainable 
with the orthodox cast iron drum has been recorded. 
Aluminium drums with various steel compositions 
sprayed on the braking surface have also been subjected to 
dynamometer and road tests. Results were encouraging 


Fig. 4 
before stop, A, after stop. B, mechanical lock liner 
bond, before stop, B, after stop 


Fade and recovery tests, 80 m.p.h. A, mechanical lock liner, 
metallurgical 
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Fig. 6. Fade and recovery tests, 80 m.p.h. E, shrink-fit liner, before 
stop, E, after stop. D, plain liner, metallurgical bond, before stop, 
D, after stop 


Fig. 5. Fade and recovery tests, 80 m.p.h. C, production-type cast iron 
drum, before stop, C, after stop. D, plain liner, metallurgical bond, 
D, after stop 


because of the excellent heat transfer through the thin which not only had a radiating surface on the periphery of 
sprayed steel coating. To supplement these tests, endurance the drum but also extended it into the area normally occupied 
runs were conducted on test cars. The records show that by the drum wall and the spider of the wheel. Shown in 
4 while in respect to endurance the drums showed promise, Fig. 2, it will be seen that the design includes the drum, 
changes of brake lining material will possibly be required to wheel body, and hub in a single integral assembly. It offers 
improve effectiveness in operation. A sprayed steel liner is the ultimate as regards exposure to the air stream and the 
: much harder than a cast iron liner, resulting in a somewhat tyre is mounted on a detachable rim. Thus, in addition to 
lower co-efficient of friction. The hardness of the sprayed possessing technical advantages, it offers new styling 
i steel liner also creates a machining problem. opportunities, providing visual evidence of a radical change 
Development work was continued mainly on four types of in design. Fig. 1 shows one type of integral wheel-brake 
aluminium drum construction. These were the straight, assembly which has been tested extensively under normal 

metallurgically bonded liner, the shrink-fit liner, the sprayed operating conditions. 
steel liner, and the high-silicon aluminium drum. With the Metallurgically bonded liners are incorporated in this 
success achieved in the development of aluminium drums, design in view of its good heat transfer characteristics and 
which give exceptional performance free from noise or performance in the earlier evaluation tests. Since the drum 
roughness under severe operating conditions, it was decided wall serves as a structural portion of the wheel, a high- 
to further extend the use of aluminium to determine the purity aluminium, having a high elongation was specified. 
point of diminishing return in terms of performance. Prototypes of the design, as in Figs. 1 and 2, were tested on 
By designing for a larger area of aluminium for radiating rotating-fatigue machines and rim test machines to compare 
heat, and for a greater air flow over such an area, it was __ fatigue life and strength with that of the standard production- 
anticipated that further improvement in braking performance type steel wheel. Initial test results were very good, apart 
could be obtained. Accordingly an assembly was designed from a loosening of the bearing housings in the aluminium 


Fig. 7. Fade and recovery tests, 80 m.p.h. C, production-type cast iron Fig. 8. Fade and recovery tests, 80 m.p.h. D, plain liner, metallurgical 
drum ; before stop, C, after stop. F, integral wheel-drum, cast iron liner, bond, before stop, D, after stop. F, integral wheel-drum, cast iron liner, 
metallurgical bond, before stop, F, after stop metallurgical bond, before stop. F, after stop 
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castings. A strain gauge investigation in the stress laboratory 
indicated that additional metal thickness was required in the 
hub barrel in order that the combined assembly and load 
Stresses would remain below the yield strength of the 
section. When this modification had been effected, sub- 
sequent wheel tests were completely satisfactory. Road 
tests were then begun on the integral wheel-drum-hub 
assembly. Under a wide variety of test conditions the 
superior performance of the integral construction was 
amply demonstrated. Figs. 7, 8 and 9 record the compar- 
ative performance of the integral design against that of other 
types of brake drum. On account of the lower brake lining 
temperatures, brake stability was much improved. Wear 
tests also indicated that substantially greater lining life can 
be expected for the same reason. No brake noise has been 
experienced in any of the tests; presumably on account of the 
inherent damping characteristics of the construction. 

The cast ribbed external configuration can, of course, be 
modified to meet styling requirements. It was used in the 
prototype in order to ascertain to what extent the addition of 
closed or vented wheel covers would impair performance. 
A series of tests was conducted with wheel covers fitted and, 
while temperatures were somewhat higher and recovery 
somewhat slower, the brake performance remained quite 
good. Preliminary tests of wheel covers with apertures of 
various sizes and locations to permit air flow across the drum, 
indicate that the combination of integral wheel-brake drum 
with a suitably vented cover will provide adequate per- 
formance and some flexibility in styling. 

It is held that the tests and the development programme 
have provided evidence of four main advantages of the 
aluminium brake drum and, in particular, of the integral 
wheel-brake drum. 

1. Lower brake operating temperature, with consequent 

elimination or substantial reduction of any tendency 

to fade. 

Longer lining life, on account of lower operating 

temperatures. 

3. Enhanced braking stability and freedom from erratic 
action, due to lower operating temperatures. 

4. Greatly reduced brake noise, even after extremely 
severe use. 

Of course, the Kelsey-Hayes Company is not alone in its 
interest in aluminium brake drums. Kaiser Aluminium and 
Chemical Sales, Inc. has reported that, commencing at about 


to 


Fig. 10. Typical bi-metallic, 

metallurgically bonded brake 

drums. Left, cast iron drum 

with aluminium fins; right, 

aluminium drum with cast iron 
liner 
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50mph fade stop 30 mph recovery stop 
12 ft/sec? deceleration— 1 5ft/sec® deceleration 
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Fig. 9. Fade and recovery tests, 50 m.p.h. C production-type cast iron 
drum. F integral wheel-drum, cast iron liner, metallurgical bond 


the same period as Kelsey-Hayes, it also undertook a 
programme of development and progressed to the same 
conclusion that the wheel, hub, and drum should be com- 
bined in an integral casting. The Kelsey-Hayes tests, it was 
stated, confirm essentially the results of tests made on the 
Kaiser Aluminium integral wheel-drum. 

The views of the two companies would seem to be in 
complete agreement as regards the advantages to be gained 
from the use of an aluminium drum with a metallurgically 
bonded liner, and particularly from the integrally cast wheel, 
drum, and hub. There is some divergence of opinion, 
however, in respect to the merits of the alternative types that 
do not incorporate a metallurgical bond between liner and 
drum. Kaiser Aluminium state that cast-in liners with 
circumferential ribs, radial projections, or cross ribs, gave 
relatively poor operating characteristics and that examination 
of the braking surface showed evidence of heavy bearing 
at the points of anchorage. 

Shrink-fit assemblies were criticized as it was held that 
severe operating conditions may result in partial or complete 
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loss of the interference fit, and an increase in the oxide 
build-up at the interface. Both of these effects reduce the 
heat flow through the junction and could, possibly, lead to 
brake failure. Another disadvantage is increased cost, 
since both liner and drum need close-tolerance machining. 

Sprayed steel liners had been tested, but results were not 
encouraging. The need to develop and to use a special 
grade of brake-shoe lining was regarded as a handicap that 
could delay adoption of the aluminium drum. For that reason 
it was concluded that cast iron was the most practical 
material for the braking surface. 

High-silicon alloys, having a minimum of 25 per cent 
silicon, present a possibility for drums operating with 
current brake-shoe linings. It is considered that further 
development would be necessary of both alloys and lining 
materials before they could be regarded as equal to cast iron 
and current linings. Furthermore, the development of a 
high-silicon alloy having greater shock resistance than those 
at present available would be necessary before it could be 
recommended for integral wheel-drum castings. 

All tests of the integral wheel, drum, and hub have 
demonstrated that this type of wheel possesses outstanding 
resistance to impact and fatigue, provided that good alu- 
minium design practice has been observed throughout. A 
number of desirable design features is indicated. Ribs 
should be as broad at the tip as is practicable having regard 
to strength, foundry, and styling requirements. Blending 
from thin to thicker sections should be gradual to avoid 
excessively high stress concentrations. Sufficient metal 
must be provided in bosses receiving anti-friction bearings 
so that the fit is maintained under all conditions. 

Load-carrying sections of the wheel should be designed to 
flow smoothly from the points of load application near the 
periphery to the wheel-bearing housings. Abrupt changes 
of section or excessive overhang should be avoided. For 
the main wall, or wheel face, some section other than a flat 
disc is desirable. A very effective shape is a wave-web 
design forming a series of hollow radial ribs or spokes. This 
provides ample support for side thrust and the broad base 
distributes the load over the hub. 

The finishing of wheel castings presents no special 
problems, and paint manufacturers have developed suitable 
high-temperature enamels. Epoxide-base, metallic enamels 
have been tested and have shown no tendency to peel, 
blister, or discolour in service. One coat only is required, 
followed by a short baking period. Vitreous enamels are 
another possibility and chrome plating could be used. 


a tg gg, Mt, betel Dee eee 


The Al-Fin Division of Fairchild Engine and Airplane 
Corporation also draws attention to various design features. 
In agreeing with Kaiser Aluminium regarding the possibility 
of separation of liner and drum in designs lacking the 
metallurgical bond, it adds that reboring after extended 
service would reduce the thickness of the liner and increase 
the tendency to separate. This problem does not arise with 
the metallurgically bonded liner. 

In view of the superior performance of the metallurgically 
bonded bi-metallic drum, opportunity is presented to reduce 
the size and weight of brakes. Tests have shown that the 
integral wheel-drum type performed better than a con- 
ventional drum of one inch greater width. Again, with the 
integral design, unsprung weight per wheel can be reduced 
by from 10 1b to 12 1b, with a consequent improvement in 
riding characteristics. Further weight saving occurs, since 
the tyre is mounted on a detachable rim. The need for a 
complete spare wheel is eliminated. 

Al-Fin deprecate the sprayed steel liner, as it is not 
practicable to effect a rebore after service. It emphasizes 
the unsuitability of the present high-silicon alloys for wheel- 
drum designs, owing to their low ductility. 

The integral wheel-drum is a logical development from 
the bi-metallic drum which has been used successfully for a 
number of years on certain high-performance British, 
European and American cars. Such drums are currently 
being more widely adopted in the U.S.A. This year, Buick 
became the first American manufacturer to fit them as 
standard equipment. They are used, on the front wheels 
only, on all 1959 models. Pontiac, also, is equipping its 
1959 model police cars with bi-metallic drums. In Europe, 
Mercedes and B.M.W. are using them. The Fairchild 
Engine and Airplane Corporation has licensed the Al-Fin 
bonding process to 52 manufacturers and foundries in the 
U.S.A. and to 13 other countries. 

Integral wheel-drums of Kelsey-Hayes design and manu- 
factured at the Fairchild plant at Deer Park, Long Island, 
N.Y. are now undergoing test by Thunderbird, Lincoln, 
Mercury, Ford, Oldsmobile, Pontiac, De Soto, Chrysler and 
Imperial. It is reported that Pontiac, Mercury, and possibly 
Lincoln and Thunderbird may adopt them for late versions 
of their 1959 line. Others will probably standardize them on 
their 1960 lines. Imperial and Lincoln use 12 in diameter 
cast iron liners. 

Imperial, Chrysler, and De Soto rear wheel-drums also 
have carbon steel hubs bonded in, to take the drive from 
splined half-shafts. Other manufacturers bolt the wheel- 
drums to flanged half-shafts, following their usual practice. 





Ball Bushings 
TO SUPPORT a shaft accurately for linear motion with low 
friction presents a number of problems. It is not easy to 
avoid chatter, or loss of alignment due to wear, while with 
certain methods assembly and lubrication are awkward and 
maintenance costs may be high. In the U.S.A., ball bushings 
are widely used to overcome these difficulties, and one design 


Recirculating-bal! 
tracks are employed 
in the Ransome and 
Marles ball bushings 
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of such bushings is now being manufactured in Great Britain 
by Ransome and Marles Bearing Co. Ltd., Newark-on-Trent. 

These bushings are of the recirculating-ball type. Within 
the cylindrical housing are three or more ball circuits, 
according to the size of the bushing. Each ball track is 
formed bya steel pressing and is of approximately oval shape, 
with its plane inclined to the radius through the centroid of 
the track. The side of the track nearer to the axis of the 
bushing is cut away to expose the balls, without permitting 
them to escape from the track. Pressed-in end plates secure 
the tracks within the housing, which has a circumferential 
groove at each end for axial location. There is radial 
clearance between the end plates and the shaft, for lubricant. 

The Ransome arid Marles ball bushings are compact, 
though they inevitably occupy more space than plain bushes 
of equal bore. They are no more difficult to install than plain 
bushes and are made in a range of eleven sizes, for shafts of 
from } in to 4 in diameter; the corresponding outside 
diameters vary from 4in to 6in. Further details are 
available from the manufacturers. 
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&, There is a. 
}) HOFFMANN 
BEARING 


- For every class of Vehicle 








and for every Antifriction © 


Bearing Position 
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What do you know about 
MALLEABLE CASTINGS ? 





They are the most adaptable of all forms of casting: can be cast into 
intricate shapes with precision, yet are tough and ductile; capable of a wide 
range of tensile strengths, physical and mechanical properties, yet with 
remarkably easy machinability. 

No other material has just this range of properties—a change to malleable 
on your designs can usually be very profitable. In fact, Blackheart malleable and 
pearlitic malleable can often be used to replace steel castings. 


Call us in at the drawing-board stage to improve your products and lower 
your production costs. 


CASTINGS LIMITED 


Write for literature today Founded 1835 
CASTINGS LTD., SELBORNE STREET, WALSALL, STAFFS. Telephone : Walsall 3118/9 
and at LICHFIELD ROAD, BROWNHILLS, STAFFS. Telephone: Brownhills 2316 
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tomorrow's motorist 


will insist: on 


Stainless 
Steel 


Fittings 








FIRTH-VICKERS STAINLESS STEELS LTD. SHEFFIELD 


is the only company in Europe to devote its activities exclusively to the production and development 
of stainiess and heat-resisting steels. 
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By courtesy, Commer Cars Ltd. 


The new ROOTES Medium Diesel Engine fitted te COMMER 4, 5 and 6 
ton models has the latest thin wall type CROMARD liners fitted as standard. 


ARE YOU DOWN ON HORSE POWER ? 

Do you realize that the new CROMARD thin wall liner permits the largest 
possible bore in existing or new designs; can you afford to miss this oppor- 
tunity in the inevitable quest for power when it is allied to the hard chrome 
non-wearing property of CROMARD already known as the answer to 
cylinder wear? 





LAYSTALL ENGINEERING COMPANY LTD. 
53 Great Suffolk Street, London, S.E.1 Telephone : WATerloo 6141 


ball Laystelh  Laystalh  Laystadl & Ligttc La 


76 


Automobile Engineer, April 1959 


“O Frederick, why pine for the open road 
now that we have our own little home at last?” 


So frequently did Tabitha surprise him at the casement 
that she remarked with satisfaction on Frederick’s 
appreciation of the view. “Pshaw” he replied with 
some ferocity. A sudden jealous thought then pierced 
her heart, and with wiles and smiles she sought to 
distract him. 

But not for manly Frederick were the cushioned 
pleasures of the idle rich. She might proffer roses but 
he yearned for sterner stuff. A more potent liquid 


occupied his thoughts than her mulled wine. For 
louder than the songs she sang him was the call of the 
open road. With bursting heart he remembered his 
trusty chariot thundering north, the magic fluid cours- 
ing through its metal veins. O the power of that fluid !* 
Oh his mastery of the wheel! 

When next Tabitha cast herself reproachfully at his 
feet, he cried in frenzy, “Restrain yourself, woman. 
I would have other wheels than fortune’s!” 


* The finest quality Derv—BP Derv—is available at Agency sites throughout Britain. 
With a Shell and BP Derv Agency card your drivers can fill up with BP Derv on 
credit orfor cash at agency rates. The sign on the right is the sign they should look for. 





Automobile Engineer, April 1959 





ine lsalialielssle tional Or-U-salalor— 
by 
WILLIAM MILLS LIMITED 


FRIAR PARK ROAD. WEDNESBURY. STAFFS 
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Cylinder Head, Sump, 
Manifold and Water Pipe 


for the 2°4 litre Jaguar 


Photograph by courtesy of 
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Honze filters 
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graded for use with 


—) 


liquids and gases 














Miaty years’ experience in powder metallurgy has re- 
sujted in the development by BOUND BROOK of a porous 
mé4terial for the filtering of liquids and gases. It is 
prdduced from spherical metal powders of closely 
cormfrolled particle size to give a rigid porous bronze 

‘str@cture of uniform pore dimensions. This metallic 
structure has excellent resistance to impact, is suit- 


ablejfor high pressure filtration in both directions of 








flow,jand enjoys an almost indefinite life. The material 

is eagily cleaned either by washing or by reversing the 

esigned for such applications as Filter Elements, 

ntrol Devices, Flame traps etc., Bound Brook 

bronze §lters are available in six grades to suit re- 

quired cdnditions, and in the form of discs, plates, cones, 

This microphotograph snows at hollow c¥linders etc. Special shapes can be made to 


a section of a Bound Brook 


Filter. Note the porous o suit customers’ requirements. For further information 
structure formed by the use 
of spherical metal powder send for lea@fiet ‘‘ BOUND BROOK Bronze Filters’’. 


I i I! Bound Brook rings Limited 


A MEMBER OF THE Teese 
Trent Valley Trading Estate, Lichfield, Staffordshire 


BIRFIELD GROUP rrr’ 


Telephone: Lichfield 2027-8 . Telegrams: Boundiess, Lichfield 
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SPIRAL BEVEL 
CROWN WHEELS 
AND PINIONS 
TO SUIT ALL 
TRANSMISSION 
NEEDS 


MOSS GEARS 


MOSS GEAR CO. LTD - CROWN WORKS + TYBURN - BIRMINGHAM - 24 











Telephone: ERDington 1661/6. Telegrams: ‘Mosgear Birmingham’. 


EKGO plastics au 


EKCO PLASTICS WERE RESPONSIBLE for the tooling and 
moulding of the instrument panel and steering column 
shroud for the new Rover 3-litre. 

A complete assembly comprises up to nine separate mould- 
ings, the structural parts being phenotic while the gear-change 
indicator plate and the instrument unit facing are in ‘Diakon’. 
The lettering is moulded in the ‘Diakon’ panels, then filled in 
white and the panels sprayed black, the gear-change indicator 
being illuminated, in the finished assem- 

bly, to provide softly glowing markings 

for night driving. An interesting feature 

assembly allowing for the different 1x > 

requirements of alternative gearchange 

facilities and left- and right-hand drive.  'f you have any moulding problem, however complex, EKCO 
PLASTICS have the designers and engineers to help you solve it. 


© EKG eustics ror inoustey 


unique Ekco technical development 
which entirely eliminates flow marks 

EKCO PLASTICS LTD - SOUTHEND-ON-SEA + ESSEX Members of the British Plastics Federation 
W.P.S.421. 














and knit lines around the five smaller 
holes. The complete project involves 
eighteen different mouldings, selective 
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WE HAVE OUR FINGER ON 


HIGHER STEEL PRODUCTION 


Iron was first made at Brymbo in 1798; steel in 1885. ‘This year sees a further landmark— 

the dismantling of the open hearth steel furnaces. These were once the first of their kind in the United 
Kingdom. Now they give way to all-electric plant. With the completion of this part of their current 
development programme, Brymbo Steel Works Ltd., become one of the largest producers of electrically 


melted steels in the country. Production—and productivity—have never been higher. 


THE BRYMBO RANGI 
of slabs and billets 
covers all types l’ Mn () bf Wh & 
of low alloy and a = 


special carbon steels, 


including silico-manganese. BRYMBO - NR. WREXHAM - DENBIGHSHIRE 


(One of the GKN Group of Companies) 
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put power where you want it 









Power for many purposes. Power to 
drive efficiently your plant or product. 
Power—at slow speed—single, double or 
triple reduction units giving 

45 different gear ratios driven by 
motors of up to | h.p. 

Power—from sturdy dependable 

G.E.C. Fractional Horsepower 

Geared Motor Units. 


Fully detailed illustrated publication 


on application. 


fractional h.p. 
GEARED MOTOR UNITS 





THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY LONDON WC2 




















S500 


DIFFERENT TOOLS 


NOT ONLY 2,500 DIFFERENT TOOLS, BUT 2,500 STOCK 
TOOLS. AVAILABLE IN ENGLISH, AMERICAN, UNIFIED & 
METRIC SIZES. MADE FROM CHROME ALLOY STEEL. SUPERBLY 
FINISHED. 





= 


TOOL UP WITH 





EACH ONE THE BEST IN ITS CLASS. 








Manufactured at BRITOOL WORKS, BUSHBURY, WOLVERHAMPTON, ENGLAND. 
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broaching 


Vertical Internal 
Broaching Machine 
broaching Crown Wheels 
(bore 74"/9”" diameter) 
fully automatic loading 


and unloading. 


Capacity : 5/50 tons. 

Broach lengths : 42/68 inches. 
Can be supplied for 

1, 2,3 or 4 stations. 


The Lapointe Machine Tool Co Ltd 


ar 


Otterspool Watford-by-Pass Watford Herts 


Telephone Watford 31711/2/3/4 Cables Lapointe Watford 


Also The Lapointe Machine Tool Company Hudson Mass. USA 


British Made 
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GEAR TOOTH ROUNDING 
and CHAMFERING MACHINES 


Automatic operation, High Produc- 
tion Rates on External and Internal 
Gears, Starter Rings, etc. 











We also manufacture Rotary Cam and 
Profile Milling Machines, Short Thread 
Milling Machines, Multiple Drilling 


4 F ENGINEERING CO. LTD. (ipeieipetpenmeitts sti 


Special Machine Tools for High 


COVENTRY prone covenray secs imeem 





Whatever your fastening problem, 


Wiley can make a bolt for it—and 
a nut too—ask them ! 


| make a bolf for at! 


JAMES WILEY & SONS LIMITED, DARLASTON, STAFFS. Telephone: James Bridge 2692. 


M-W.61 
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It’s a good job.... 











use 


| FRY’S Solders 





Designed to withstand 
extremes of temperature 
with soldered joints that 
must allow a flexible 
bellows action, thermo- 
stats by this famous firm 


are built for hard service, 


that’s why 
they rely on 
FRY’S Solders 


Samples and prices from:- 


F RYS le foundries Limited 


Tandem Works, Merton Abbey, London, S.W.19 Tel: MITcham 4023 (7 lines) 


And at: MANCHESTER, KIDDERMINSTER, GLASGOW, DUBLIN 
PAP.9S 
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Are you sure... 





that this picture shows a 
clutch of turtles’ eggs ? Maybe 
you’re not too sure.* 


But one thing you can be sure 
about—the Suffolk Iron Foundry has 
the answer to any welding problem. 
Our team of highly-qualified 
technicians is always available. With 
their fleet of vans specially equipped 
with the latest oxy-acetylene 
apparatus they can solve your 
problem on the spot. 


All you have to do is ring 
Stowmarket 183. 


*(The “eggs”’ are really the heads 
of matches) 








TURNER 


MACHINE TOOLS LTD 
63-68, PRINCIP ST., BIRMINGHAM, 4 


Telephone: ASTON CROSS 2244 


HERE IS HOW YOU CAN SPEED 
THE JOB - AND CUT COSTS 


Do you make automobile components, accessories, 
electrical equipment? If they require riveting 

you need T.T, Rivet Spinners. Not only are they 
faster and cheaper to operate, they enhance 








the final appearance and form a perfect 
head without swelling the rivet shank. Coping with 
mild steel rivets up to ?in. diam, the range 








includes vertical single spindle machines suitable 






for most purposes, and horizontal duplex 
models for heading both ends in one operation. * 
Your samples completed for approval. 













Illustrated : RS 5 V.M.D. ¥ "cap . foot operated model. 
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ELECTRIC 


There are standard (ia 


FURNACE 





WILD-BARFIELD ELECTRIC 


ELECFURN WORKS, OTTERSPOOL WAY, WATFORD BY 


-PASS, WATFORD, HERTS 


- 
by 
) 
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Forty years’ specialised experience in 
furnace manufacture has enabled Wild- 
Barfield to develop a range of standard 

equipment embodying dimensions 


and characteristics to meet the needs 


of modern industry. Ss 

CaR 

Whether for toolroom, production 9. : 

heat-treatment work or for specialised Px J 

Tay 

applications, Wild-Barfield standard > 
ad 


equipment provides worthwhile 





economies. 


for all heat-treatment purposes 


LIMITED 
Telephone 


FURNACES 
Watford 26091 (8 lines) 
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From WEAVER ...0 USER 
WOVEN WIRE CLOTH 


For A LOO] birrerenT Uses 
IN ALL MESHES, GAUGES and METALS 
From STEEL to SILVER, TIN to TITANIUM 


and PHOSPHOR BRONZE to PLATINUM 
and many other metals and alloys 


Any specification woven to your particular requirements 


Perea Ris 


fi 


SANKEY GREEN ; 


WIRE WEAVING CO. LTD 





Dilute 
Alkalies // 
DETERGENT 
SOLUTIONS 


‘ORKOT’ bushes (they are resin-bonded fabric) function 
equally well with conventional and unconventional lubricants. 
Greases, oils, soluble oils, water, acids, and many ghastly 
chemical process liquors—even sludges—they are all lubricants 
to ‘ORKOT.’ 

If you have lubrication problems you should know more 
about ‘ORKOT.’ 


And when you use ‘ORKOT” you also get :- 
Lower Coefficients of Friction 

Reduced wear on Bearing and Shaft F 
Lower Power Losses and Freedom from Corrosion 


Orkot BUSHES 


Write to: 





UNITED COKE AND CHEMICALS COMPANY LIMITED 
(Sales Department 326) P.O. Box 136, Handsworth, Sheffield, 13. 
Telephone: Woodhouse (Sheffield) 3211 Telegrams : ‘UNICHEM’, Sheffield 


‘ORKOT? can be seen on Stand No. 6, Row P, National Hail, 
at the Engineering Exhibition, Olympia — April 16th-30th 
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it 
all 
adds 


up 
to 


COMPREHENSIVE 


SERVICE 


Design Consultation and 3 
Technical Advisory Service...| @ 


For service to be truly comprehensive 

it must obviously include all needs : 

in addition to consultation and advice, 

FORGINGS AND PRESSWORK LIMITED offer 

Up-to-date Plant and Production Facilities 
Metallurgical Control of Raw Materials 

Heat Treatment under Laboratory Supervision 
Constant Vigilance and Modern Inspection Equipment 
This Company participates in the technical, 
research, and productive resources shared by the 
whole Birfield Group, which includes famous firms 
such as Hardy Spicer Ltd. Laycock Engineering Ltd. 
The Phosphor Bronze Co. Ltd. and other 
companies well known in light engineering. 


FORGINGS AND PRESSWORK LTD 


BIRCH ROAD - WITTON «- BIRMINGHAM 6 - Phone Birmingham East 1262-7 


Stratford House, London w.1 Member of the Birtield od Group 


Automotive Division of Birfielda industries Ltad., 
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FULLER HORSEY 


SONS & CASSELL 
10, LLOYDS AVENUE: LONDON -E.C.3. Phone ROYAL 486! 


Rathbone 





“STELLITE' cobalt base castings 
for high temperature use 


DELORO STELLITE LIMITED - HIGHLANDS ROAD - SHIRLEY - SOLIHULL - WARWICKSHIRE 
DELORO STELLITE DIV. OF DELORO SMELTING & REFINING CO. LTD. BELLEVILLE ONTARIO - CANADA 
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TOTALLY ENCLOSED 
FAN COOLED MOTORS 
TO B.S. 2083 : 1954 


Medium metric size ball bearings 
with grease seals. Aluminium 
pressure cast, dynamically 
balanced rotors. Flange or slip 
ring types available. 


Unified screw threads are fitted to 
all Brook motors. 


1 to 50 h.p. 














HUDDERSFIELD 
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TOP PERFORMANCE ON 
THE TOUGHEST TASKS 


In the machine shops, textile mills, quarries and chemical plants, electric 
motors must be able to withstand the working conditions imposed. Brook 
Totally Enclosed Fan Cooled Motors are heavily built to give long service 
-.. their efficient heat dispersal system helps to keep foreign matter from 
building up on the motor frame. 


Undoubtedly the motor for your particular needs. 





ALUMINIUM BRONZE CO.LTD. 
Wallows Lane -Walsall . Staffs. jin; “asco watsal" 
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Is it time 
you called in ‘Doc’? 


Are you suffering from headaches caused by not 
knowing what you want, not getting what you want, not 
liking what you get nor getting it when you want it? If so, 

it’s high time you called in ‘Doc’. 
‘Doc’ is the personification of all the scientific 
and technological ‘know-how’ in the John Bull organisation. 
Rubber : he knows rubber. Rubber in any shape or form, 


for any purpose under any conditions. 


Call him in. Hand your problems to him. Feel a new man. 


4 JOHN, BULL 
ubber 


Solves your problems 


JOHN BULL RUBBER CO. LTD. (INDUSTRIAL SALES DIVISION) LEICESTER 
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YOURS PRECISELY... 


W. E. Sykes Ltd.—specialists for more than 30 
years in the design and manufacture of machines 
and tools for gear production — invite a closer 
look at the model VIOA gear shaper. 

External and internal spur gears, helicals, 
sprockets, serrations, racks, ratchets and many 
intricate profiles can be 

produced by this versatile machine. 

The precision model VIOA will generate with 
extreme accuracy gears up to 8 inches in diameter 
and from 12 to 64 D.P. Tooth to tooth and total 
composite errors are guaranteed to be within the 
Admiralty Class | specitication 

‘Precision Gearing for Control Systems’. 

Fullest details and descriptive literature are 
freely available, together with the experience 

of the Sykes Technical Advisory Service. 


PRECISION 
GEAR SHAPERS 


W. E. SYKES LTD - STAINES - MIDDLESEX - ENGLAND 


and associated companies 

Sykes Tool Corpn. Ltd., Georgetown, Ontario, Canada. 
Sykes Machine & Gear Corpn., Newark, N.J., U.S.A. 
W. E. Sykes Ltd., Mascot, Sydney, N.S.W., Australia. 
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ee 
Manufactured by ee wh 
B. PRIEST & SONS LTD otp nite - stares - ENG. 


Telegrams: “BOLTS OLD HILL, CRADLEY HEATH ™ 





Telephones: CRADLEY HEATH 66501/4 





the in one book 





for all who make, buy or sell PLASTICS 


Everyone concerned with plastics goods, raw use, it provides all the data necessary to answer 
materials or machinery should have the up-to-date _ vital day-to-day working problems—from lists of 
1959 edition of BRITISH PLASTICS YEAR BOOK. manufacturers and suppliers of materials, products, 
The equivalent of nine comprehensive plastics plant and equipment, to standard specifications 
reference books, it has long been recognised as the _and tables and data for plastics technicians. 
industry’s standard buyers’ guide and trade A copy belongs on your desk! Order Now! 


encyclopedia. Carefully arranged for quick, easy 42s net, by post 43s 2d. 


British Plastics Year Book 1959 


Twenty ninth edition. Published for BRITISH PLASTICS by ILIFFE & SONS LIMITED, 
Dorset House, Stamford Street, London, SE}. 
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Hidden treasures 


Deep in the heart of China, on the walls of the 
Mok Ko caves in the Wu Sha Mountains of the 
Tun Huang District of Kansu, are the wall paintings, 
sculptures, and carvings of a. thousand years—a 
veritable treasure of Chinese Art. And deep in the heart 
of the world’s finest car engines another treasure is 
hidden... silent . .. enduring ... vital...a Renold 
Timing Chain. It’s a gem of a haiti seit running 
and flexible, capable of innumerable driving arrange- 
ments and outliving the engine itself. 


RENOL TIMING CHAINS 
Stand the test of time 


RENOLD RENOLD CHAINS LIMITED + MANCHESTER 
Sars 
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A piece-work operator whose 
output is reduced by slow 
guard operation is a 


frustrated person, and a 





frustrated person is in constant 





danger. For greater safety | 
and more production you should ask UDAL about 
famous ‘ Fastrip’ synchronised guards, worked 

by compressed air and timed to a split second. 


Details will gladly be sent on request. 


PRESS GUARDS 





J. P. UDAL LIMITED 
INTERLOCK WORKS, COURT ROAD, BIRMINGHAM, 12 
Telephone: CALthorpe 3114. 



















quality 
in special 
purpose 





Dunelt 


ALLOY AND 
SPECIAL CARBON 


STEELS 


Black rolled, bright drawn or smooth 

ground, in heat- treated or unheated 
conditions. Free cu steels, heat- 

Stee resis’ steels, die steels, shear blade 
steels, high-speed tool steels, stainless 
steels, valve steels, hollow steel bars. 

DUNFORD & ELLIOTT agg +4 ded LTD. 

Attercliffe Wharf Works, Sheffield 
i deghene: 3 41121 (S lines). Telegrams: “‘Blooms, Sheffield, 9”. 


London Office: Linford Street, $.W.8 
Birmingham Office: 25 Burlington Fitton, 118, New St.. 2 











MITRE Precision Drop Forgings are preferred by leaders in 
the Automobile Industry. 


A. J. VAUGHAN & CO. (mitre works) LTD. 
Wolverhampton Road, WILLENHALL, Staffs. Phone: 486/7 
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SWIFTLY AND EFFICIENTLY 














GASES AND LIQUIDS ARE CARRIED AT 





HIGH OR LOW PRESSURES AND TEMPERATURES 








EE KEKE EEE 





ALL ALONG THE LINE — WITH 


=e fOqUIP =a 


WITH A LENGTH OF THIS HOSE AND A FEW FITTINGS 





A HOSELINE CAN BE MADE IN A FEW MOMENTS 


* Further details gladly sent on request. 


Manufacturers of ‘SuPerfect’ Oil Seals, Hydraulic Packings and ‘O’ Rings, 
‘Romet’ water pump seals and mechanical pump seals; 
mechanical rubber mouldings ; ‘ Redcaps’ Polythene Protective Caps and Plugs. 


SUPER OIL SEALS & GASKETS LTD., FACTORY CENTRE, KINGS NORTON, BIRMINGHAM, 30. 


‘ Fidrac’ 


A/T1 
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Manufacturers’ Enquiries only 
MANUFACTURERS OF JOINTS 
& GASKETS FOR ALL TYPES OF 
1.C. ENGINES & POWER UNITS 


Specialists in the quantity production 
of small metal pressings. 


SN THE COPPER & ASBESTOS WASHER CO. LTD. 


LEIGHSWOOD INDUSTRIAL ESTATE, NORTHGATE, ALDRIDGE, STAFFS. 


Telephone: ALDRIDGE 52951, 





PRESS TOOLS 
PROTOTYPES 
MOULDS 
GAUGES 
jiGS, ETC. 


STATION RD (EAST), HORLEY, SURREY 
A.I.D., M.O.S. AND ADMIRALTY APPROVED 








CATALOGUE & PRICES ON APPLICATION 


HERMETIC RUBBER CO. LTD. 


HERMETIC WORKS - RYLAND ST - BIRMINGHAM 16 
PHONE EDGBASTON 0983/4 Sstablished 1895 GRAMS HERMETIC. BIRMINGHAM 
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GOR-TEN 15 STILL NEWS 


In 1954, for the first time in Britain ona 
wide continuous strip mill, The Steel 
Company of Wales began the manufac- 
ture of scw Cor-Ten. 

Today, five years later, the range of 
application for scw Cor-Ten continues 
to grow as more designers and more 
users discover new ways in which they 
can take advantage of its outstanding 


properties. 
Photograph by courtesy of Caterpillar Tractor Comvany Lid 
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OO ARE OEE ap 
: > . 


‘ 
he? as! 


Wherever higher strength or greater resistance to atmospheric corro- 
COR-TE N IS TOUGHE R sion offer economic advantages, sc w Cor-Ten has been used. Where 
corrosion and abrasion are both present (as in the case above) sc W 
@ Weight for weight, the yield strength Cor-Ten’s outstanding peta are particularly effective. 
of scw Cor-Ten is 50% higher than 
ordinary mild steel 
alternatively § 7H . W B R A N, iD 


Strength for strength, a saving of 4 


of the weight is possible 7 
4-6 times more resistant to atmo- 
spheric corrosion 


@ Highly resistant to abrasion and 
fatigue. 


COR-TEN SAVES MONEY 


@ Initial costs are spread over a longer 
service life 
@ Maintenance costs are reduced 
@ Operating costs are lowered—in 
transport applications payloads are 
bigger because of reduction in tare 
weight RAILWAY ROLLING STOCK 
Pl . ——* Riles AGRICULTURAL AND EARTH-MOVING EQUIPMENT 
phe valent eaten wo ts et 0 MINE CARS « POWER STATION INSTALLATIONS 
ance in the application of sc w Cor-Ten to BARGES AND SMALL CRAFT 
your products 


THE STEEL COMPANY OF WALES LIMITED 


ABBEY WORKS, PORT TALBOT, GLAMORGAN TELEPHONE: PORT TALBOT 3161 
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air suspension 
or 
steel springs? 


British cars are built with a firm 
suspension for fast cornering on winding 
country lanes. American cars have a 
very “soft” suspension to suit their 
concrete highways. Should our designers 
copy and use “soft” steel springs with 
twice as much displacement ? 

Would they be safe on country lanes 


and would the public buy? 


Write for this provo- 
cative article by Alan 
Hodgson and also his 
booklet “Leaf Spring 
Design’’. 


Richard Berry 


& Son, 

Birmingham Road, 

West Bromwich, Staffs. 

Tel: West Bromwich 1766/78 


Richard Berry aims to give 
comfort and high speed 
efficiency with springs of 
every kind, made by men 
with skill and craftsmanship. 
These easy riding springs 
endure the worst of road 
conditions in Britain and 

all over the world. 


for quality in bearings 


OOK to LEAD 


The technical officers of the Association are always 
glad to give individual assistance. 


LEAD DEVELOPMENT ASSOCIATION, 18 Adam Street, London, W.C.2 
Telephone: WHitehall 4175 Telegrams: Leadevep, Rand, London 








PUSH-PULL 


(DASHBOARD) 


CONTROLS 


LIST 379 


AMAL LTD + HOLDFORD ROAD + BIRMINGHAM 6 
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fethe little things that matter. 


consult concentric. 





wt 
WATER PUMPS, STEERING IDLERS, GEAR CHANGE 


MECHANISMS, BRAKE DRUMS, PUSH RODS, BALL PINS, 
SHACKLE PLATES, THRUST PLATE ASSEMBLIES, MACHINED 
COMPONENTS AND PRESSINGS OF ALL KINDS 


Manufacturers of specialised precision engineered components 
with an established reputation for consistent quality, efficiency 
and long life—components that are fitted and forgotten, unsung 
and uncared for, yet—they rarely fail—they’re made by concentric 


concentric manufacturing co.ltd. 


TYBURN ROAD.BIRMINGHAM, 24. 
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HIGHEIDUTY 
CASTINGS 

















IRONFOUNDERS 
-osengegy 





MANIFOLDS 
for 


Porkins 


made by 


C.«B.SMITH 
LIMITED 














DESIGN or 
ACCIDENT... 


> os te 


THE BRITISH 
WIRE THREAD INSERT 


Whether for incorporation in a new design or for renewing a stripped 
thread, Cross wire thread inserts are simple, accurate and effective. 
Normally made in high carbon steel, hardened and tempered, they 
are also available in stainless steel for ferrous applications (not 
recommended for use with light metals), and in bronze for non- 
magnetic service. Send for full particulars. B.S.F., metric, 

B.S.P., B.A., Whitworth, Unified, etc. 


ICROSS J MANUFACTURING CO. (1938) LTD., BATH, SOM. 
Phone: COMBE DOWN 2355/8 » Grams: ‘CIRCLE’ BATH. 
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ONDON BRAND LONDON BRAND LONDON BRAND LONDON BRAND 
ms 


The Designer asks: 


Wy leadeoated shes? 
Fan 


@ Superior anti-corrosion 
factor. The hot-dipped 
process applies the heavi- 
est coating for the most 
durable protection. The - 
steel base used is of the 
finest quality procurable. 


LONDON BRAND LONDON BRAND 


Ease in fabrication. No 
material is more readily 
worked. Soldering, in 
particular, can be easily 
carried out. 


Availability of sizes. A 
wide range, including 72” 

36” and 96” « 48” 
in any quantity. Special 
sizes up to 56” wide can 
be supplied. 











@ Write today for our useful Ivorine Pocket Data Card of sizes, 
gauges and sheet weights. 


ND 
One On. LONDON BRAN 
TINNED & LEADCOATED STEEL SHEETS 


STOCKED BY LEADING MERCHANTS 


SHIMWELL & C° LTP 


Manufacturers since 1875 


WELLINGTON ROAD LEYTON 
Telephone: LE Ytonstone 2281/3 


CANVYENOGNOTGNVYE NOGNOTGNVY@ NOGNOT GNV¥ENOGNO 


ONDON BRAND 


LONDON, €.10 
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The LBU 12 being used 


in the assembly of condensers 


Atlas Copco introduces a 
silent pneumatic screwdriver 


PAYS FOR ITSELF IN SIX MONTHS 


Economical, powerful, and virtually noiseless, 
the new LBU 12 is an important addition to the 
Atlas Copco series of air tools. Twice as fast as 
the best man with a hand tool, not nearly as 
fatiguing to work, it will pay for itself in six 
months—even if only 400 screws are driven per 
day. It has been specially designed for produc- 
tion assembly work, where the straight cylin- 
drical shape is most suitable. 

Economy and efficiency 

Thanks to improved design of the built-in 
silencer, the LBU 12 is as nearly as possible a 
silent screwdriver. It is compact, strong, dur- 
able. It is also economical in use—thanks to 
the remarkably low air requirements of the 
Atlas Copco 5-vane-type motor. The clutch 
can be easily regulated to disengage at a pre- 
selected torque. A separate dog clutch with a 
light spring keeps the driver bit or socket dis- 
engaged until the tool is applied to the work, so 
there is no need to stop the machine when mov- 
ing from screw to screw. The driver retainers 
fit most standard fittings, so the tool can be 
used with a wide range of drivers, bits, exten- 


PRINCIPAL DATA 





sion pieces, socket attachments and nut setters. 


Ease of operation 

On assembly work, the driver can be suspended 
from a spring within convenient reach of the 
operator. The corrugated plastic housing pro- 
vides a good grip and the long lever throttle 
makes for easy control. 


Simple conversion 

The tool is designed for two speeds—1,000 rpm 
and 4,000 rpm. Conversion from slow to fast 
running can be made without any extra parts 
by simply removing one section of the planet- 
ary reduction gear. 

An alternative model, the LBU 12R—is also 
available. This is a reversible model which can 
be used for loosening as well as tightening. 


A complete range of compressed air equipment 
Atlas Copco manufactures portable and sta- 
tionary compressors, rock-drilling equipment, 
loaders, pneumatic tools and paint-spraying 
equipment. Sold and serviced by companies or 
agents in ninety countries throughout the 
world. 





Capacity 
machine screws 


Free speed 


rpm no. 


Type 


Wood screws 


Distance 
centre to side 


Overall * 
length 








NON-REVERSIBLE a we 


LBU 12 HIO0 


LBU 12 H40 
REVERSIBLE 
LBU 12 RHIO 


LBU 12 RH40 


12x 14” 
6x I” 


1000 
4000 


12x If” 
6x!” 














| 





mm. in. 


20 
20 


mm in. 


250 10 
230 9 


20 
20 


250 10 
230 9 


* with standard bit and finder 


























Sltlas Copco PUTS COMPRESSED AIR TO WORK FOR THE WORLD 


Contact your local company or agent or write to Atlas Copco AB, Stockholm 1, Sweden 
or Atlas Copco (Great Britain) Limited, Beresford Avenue, Wembley, Middlesex. 


Automobile Engineer, April 1959 





oa Casey | —--------------------- Ra 
tolerances on Habershon new and up-to-date edition 
. ELEMENTS OF 

ri 
cold-rolled strip + enemies 
New, fully-automatic electronically ENGINEERING 


By Maurice Platt, M.Eng., etc. Here is a new and 


controlled plant in operation at 


Holmes Mills 


revised second edition of a book that bridges the 
gap between the simple manual and the advanced 
textbook and, at the same time, covers the basic 
principles. It deals with popular car sizes and 
weights, lay-out, constructional features of body 
and frame, performance, and individual parts in 
relation to their special ffunctions. Illustrated. 
From all booksellers, 12/6 net. 
PITMAN 
Parker St., Kingsway, London, WC2 











Now you can depend even more on the traditional 
‘quality in quantity’ of Habershon steel strip. 


Faster production: micro-measurements more con- 
sistent than ever before: tolerances even closer than 
those required by the strictest specification—all 
this is made possible at Habershons by the 
recent installation of completely automatic plant. 





Progress is our greatest product 


&) Habershon 


STEEL STRIP AND SHEET 


J. J. HABERSHON & SONS LIMITED, ROTHERHAM 
Telephone : 2081 (6 lines) 
LONDON : Enterprise Works, Angel Road. Edmonton, N.18 
Telephone : Edmonton $081 
BIRMINGHAM : Daimler House, Paradise Street, Birmingham, | 
Telephone : Midland 1966 
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FLEXIBLE 
HOSE ASSEMBLIES 


FOR EVERY PURPOSE... 


For water, oils, chemicals or air . . . for gravity flow 
or high pressures . . . hose assemblies for countless applications 
in countless industries can be supplied by Dunlop. 


Among the comprehensive range of Dunlop flexible hose assemblies are: 


High Pressure Wire Braid Hose for hydraulically operated equipment 
Automobile Industry Hoses « Car Radiator Hose 
Oil and Petrol Resisting Hoses 


Paint or Lacquer Spray Hose « Water Hoses 


Dunlop technicians are available to advise on all matters 


concerning the installation and use of flexible hose assemblies. 


DUNLOP 


MAKE FLEXIBLE HOSE BETTER TO LAST LONGER! 


ST GEORGE'S ROAD, COVENTRY TELEPHONE : 6417! 


Contact-DUNLOP RUBBER CO. LTD. | OR EARLSWAY, TEAM VALLEY, GATESHEAD || TELEPHONE: LOW FELL 778776 


crm] Ga) 3 
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Get perfect ‘originals’ and 
first-class prints with TUR- 
QUOISE pencils. Extra- 
smooth TURQUOISE 
pencils actually ease your 
work! TURQUOISE lead 
lasts longer for every shar- 
pening. Holds a_ needle 
point under great pressure. 
It’s made from 100% elec- 
tronic graphite to give 
denser, more opaque lines 
for cleaner, sharper repro- 
ductions. Lines rub out 
without a trace if required. 
No omissions, no fade-outs, 
no ‘ghost’ lines on your 
prints! 17 precise gradings 
from 9H to 6B. 


ALSO AVAILABLE ! 
Turquoise drawing 
leads 2B to 6H 


! lorquorse 
pencils 


EAGLE PENCIL COMPANY, ASHLEY ROAD, TOTTENHAM N.17 
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IF YOU WANT 
THE FINEST RADIATORS 


Then go to the specialists — Marston 
Excelsior. Radiators, in light alloys and 
in copper, are just some of the many 
different components that Marston de- 
sign and fabricate. The highest standards 
of design, based on years of specialist 
experience, are represented in all these 
Marston’s products, which are renowned 
for their utmost efficiency and outstand- 
ing reliability. Marston radiators are 
in front of the finest. 





MARSTON EXCELSIOR LTD 


(A subsidiary company of Imperial Chemical Industries Ltd.) 


WOLVERHAMPTON & LEEDS 
Tel: Fordhouses 3361 or Leeds 637351 


MAR,238 








UeeAl Fi] BRAKES 


OIL FILLER 
SAE 30 SUMMER 
SAE 20 WINTER 






OUTLET ,—€240 EXHAUSTER BASE CASTING 


— 





INTERMITTENT RATING 


LY Ki 12 VOLT MOTOR 























Single unit comprising |2 Volt 
Motor driving E240 Exhauster 
complete with Solenoid and Base 
Plate; used with patent switch 
and standard F&J coupling No. 290 


APPROVED BY 





THE ROVER COMPANY LTD 
FEENY & JOHNSON LTD 


134/136 EALING ROAD, WEMBLEY, MIDDLESEX 
Telephone: WEMbley 4801/2 Telegrams: Feejohn, Wembley 
DHB/6592 





Automobile Engineer, April 1959 


















P10 





METAL CASED OR 
METAL INSERT 
SEALS WITH 
GARTER SPRINGS 








PRECISION 
MOULDED 


; 
— 
‘O’ RINGS 


=@allUmEELlUCU Ce CCN 
PRECISION 
GROUND 
RECTANGULAR 
SECTION RINGS 
—— om 





NU-LIP RINGS 





ee 
HYDRAULIC 
PACKINGS 
& WIPER SEALS 





LS 





Rotary shaft seals for high speeds. Hair line lip contact 
and correct spring loading ensure minimum 

friction loss. Complete range of seals for shaft sizes 4” 
to 10” ex stock. Special seal sections for pressure 
applications. 


All British Standard and pre-standard sizes ex stock 
in addition to a large number of non standard and 
American sizes. Pioneer flash free ‘O' Rings are 
ideal for static or slow reciprocating application 
over a wide range of pressures. 


Ground to close limits on the outside diameter, 
Pioneer Rectangular Rings give perfect sealing 
on high pressure reciprocating applications. 


A special section Sealing Ring superior to ‘O’ 
Rings or Rectangular Rings on low pressure 
applications up to 600 p.s.i. Cannot roll or twist 
in the groove. Hair line contact sealing lips 
ensure low frictional resistance. Interchange- 
able with British Standard ‘O’ Ring sizes. 


Used as hydraulic and pneumatic Piston Seals, 
hydraulic cylinder or valve stem packings. 
Pressures up to |,500 p.s.i. Six types are 
available in a wide range of sizes. 


Pioneer Oilsealing & Moulding Co. 


TELEPHONE 


TONTREE WORKS, COLNE 


LANCASHIRE 


wYcol 
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TURNER BROTHERS ASBE 


A MEMBER OF 





Shape your 
thoughts with.. 


DURAGLAS 


Duraglas fabrics and mats are available in 
. qualities suitable for a multiplicity of 
purposes and their application in the field 
of reinforced plastics might well prove. the 
answer to vour. problem. Why not 


) 
consult us 


FEND FOR TECHATCAD LITERATURI 


§ CO. LTD. ROCHDALE ENGLAND 


RNER & NEWALL 


dm.TAS7 









Phosphor 
Bronze Rods 


from 4" solid to 4” solid or cored 
Also Centrifugal Cast and Chill Cast 
Range of sizes from 4” solid to II1}” cored 
* 100% fault free %* Super finish and quality 
* Any length up to6ft. | %* Dimensional accuracy 
Send today for full details 


THE EUR SMELTING CO. LTD. 








~4 


Worm Drive HOSE CLIP 
AGS 1000 


Our 100 years presswork experience has enabled us to produce 
a clip with all the tenacity of the Bulldog 
immediate delivery of all Standard sizes from stock 





Sample and price list from Dept. A 
HERBERT TERRY & SONS LTD., Spring Speciclists, REDDITCH, worcs 
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Increase Production with 
this nw ADAPTABLE 
system for multiple 


“ARO-BROOM WADE" 





Engineerin 
Marine, Welding 
&Nuclear Energy 

Exhibition 

Stand No. 8, 

Row H, Grand 

Hall, _ 

April 16th-30th 
1959 











burring nut-running 

drilling reaming 

grinding screw-driving 
tapping 


— are self-feed pneumatic tools which can be 
mounted at any angle for automatic or semi-automatic 
operation on long or short production runs. 


One man can operate a whole battery of Par-A-Matics * 


and any number can be linked for simultaneous 
operation. 


Write now for Publication No. 443 T.E. 


Telephone: High Wycombe 16 30 (10 lines) 












Air Compressors and 


Pneumatic. Tools 
YOUR BEST INVESTMENT 
BROOM & WADE LTD., P.O. Box No. 7, HIGH WYCOMBE, ENGLAND 


Telegrams: “Broom”, High Wycombe (Telex) 
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CLASSIFIED ADVERTISEMENTS 
RATE 4d. = 5 naga Each 
paragraph charged separately Box number 
May 1959 issue should be to hand not later 

responsibility 


than first 29h April. No 
accepted errors. 





FOR SALE 
100 BAYS of brand new adjustable Steel 
Shelving, 72 in. x 34 in. wide X 12 in. 
deep, stove enamelled rk green, sent un- 
assembled, six-shelf bay, £3 15s. Od. Sample 
delivered free. ntity discounts. N. C. Brown 


Ltd., Eagle Steelworks, Heywood, Lancs. Tel. 
69018. (5675 


SITUATIONS VACANT 

THE ROVER COMPANY (Engincering Dept.) 

qui Technical Assi s for interesting 
work on high quality passenger cars. Applicants 
should have some experience of this type of 
work and technical qualifications equivalent to 
H.N.C. Salary in accordance with experience 
and qualifications. im i secure men 
who are able to follow through specific investiga- 
tions on their own initiative without undue 
supervision. Please write with full particulars to 
the Labour Manager, The Rover Co. Ltd., Lode 
Lane, Solihull, Warwicks. [5676 





DIESEL Engineer with high speed lightweight 

diesel experience and contacts in allied 
industries required. This is a senior post carrying 
an appropriate salary. Applicants are invited to 
send fullest details of their experience to 
Personnel Manager, Petters Limited, Causeway 
Works, Staines, Middlesex. [5683 


TUITION 


-M.LM.L, City & Guilds, A.M.I.Mech.E., 

etc., on ““No Pass-No Fee”’ terms. Over 95% 
successes. For details of Exams and Courses in 
all branches of Auto, Diesel, Aero, Mechanical 
Eng., etc., write for 148-page Handbook—Free. 
B.1.E.T. (Dept. 643), 29 Wright’s Lane, London, 
W.8. [5672 


level, 























London: W. Kelway- 
Bamber & Co. Ltd., 
70 Victoria St. S.W1 
Tel: Abbey 6860 

N. E. Coast: Fasteners 
Led., 2 Hall St., Bar- 
nard Castle, County 
Durham. Tel: 


Barnard 
Soma Ipoisdens SON LTD 


Castle 

3172 
ALTRINCHAM STREET, MANCHESTER, 1. 

dmSM44 


JOINTS 








{ ILLUSTRATED 
ALPHABETICAL 


E 
BUYERS’ GUIDE 


* For automatic and capstan precision 
parts—in any metal —to your own speci- 
fications . . . consult the specialist machinists. 
LF.V., DAL, D.LArm., A.R.B. Fully 
Approved. 
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details, to 


SITUATIONS VACANT 
UNIVERSITY OF BIRMINGHAM 


JDEPARTMENT of Mechanical Engineering. 


“NRADUATE School of Thermodynamics and 
® Related Studies. 
A COURSE available in 

provides facilities for the study at advanced 
of modern developments i 
dynamics and allied subjects, and of their appli- 
cations in the general field of the heat engine. 
entrance 
Degree 
together with a minimum of two years of prac- 
tical experience in industry. 
applications 
graduates in other Sciences. 
the twelve-month course, commencing on Sth 
October 1959, and includin; 
months’ attendance at the 
candidates qualify for the award of the degree 
of Master of Science. 
FUR THER particulars of this course and of 
scholarships, 
appropriate forms of application for admission, 
obtained from the 
The University, Birmingham, 15. 
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On completion of 
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niversity, successful 


together with the 
Registrar, 
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QENIOR Truck Designers 


THE Rootes Group Truck Division requires 
- Senior Chassis Designers. 
PPLICANTS should be qualified to H.N.C. 
standard and experienced in modern commer- 
cial vehicle design and production methods. 
,)XCELLENT working conditions with Pension 


APPLY in strict confidence, with fullest personal 
the Secretarial 
Commer Cars Ltd., Luton, Beds. 


Department, 
[5685 





COTTON BAGS 


FOR SPARE PARTS, Etc. 
Walter H. Feltham & Son Ltd 


Imperial Works, 
Telephone: HOP 1784 


Tower Bridge Road 
LONDON, S.E.1 








MEK-ELEK Engineering Ltd. 
17, Western Road, Mitcham, Surrey. 





GLASS-FIBRE 


* 


SUPPLIERS TO THE MOTOR, AIRCRAFT & ELECTRICAL TRADES. 
COMPLETE MOULD MAKING FACILITIES AVAILABLE. 


Enquiries to: 
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Obtainable at all b 


THE MODERN DIESEL 


By Donald H. Smith, M.1.MBCH.£. 12th Edition. 


This standard handbook includes reviews of nearly all auto- 
motive-type diesels in current use in Britain, U.S.A., the 
Dominions and on the Continent. Engines for road, railway 
and marine service, for tractor and for many industrial pur- 
poses are discussed. In addition, chapters dealing with the 
theoretical and practical aspects of the diesel as a power 


82° x5}". 254 pp. 210 illustrations. 12s. 6d. net. By post 13s. 7d. 


Sooth 


's or direct from: 








ALBANY AERO ACCESSORIES LTD. 
ALBANY ROAD, WOLVERHAMPTON. PHONE: 24913 & 22047 


The Publishing Dept., Iliffe & Sons Ltd., 
Dorset House, Stamford St., London, S.E.1 


_——- 
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SHEET METAL MACHINERY - MACHINE TOOLS - WOODWORKING MACHINERY 


A large range of all types IN STOCK 


LJ Edwards 


both NEW and USED. Send for 


lid 


EDWARDS HOLSE, 
359-361, EUSTON RD., 


Ww. 
Phones: EUSton 4681 & 3771 


and Lansdowne House, 
41, Water St., Birmingham, 3 
CENtra! 7606-8 
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tens 


You can bend 


Bowater Board That’s with the help of a bit of steam, of course, but you 
can get less spectacular radii by bending cold or with moisture, 


This tremendous flexibility points the way to all sorts of new 


” . 
toa’ radius! 
uses for Bowater Board. You can see three of them below: in each 


case, Bowater Board was cheaper to buy than traditional materials 


it has not increased in price since pre-war days—and easier to 


work with. Result—the finished product worked out cheaper too. 


.. railway carriage linings 


Imagine how for TV cabinets . . . decorative linen basketa 


you could 


“Bowater Board-= 


3 Like a booklet and some samples to start you thinking ? Write to: 


/ 


KNIGHTSBRIDGE 7070 


BUILDING BOARDS DIVISION, BOWATERS SALES COMPANY LIMITED, BOWATER HOUSE, KNIGHTSBRIDGE, LONDON, S.W.1. 
CRC 5581 
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Marconi radar gear accuracy 


checked with 


oul d €f§ measuring 
equipment 


To ensure the utmost precision—so vital in radar gears— 
Marconi's Wireless Telegraph Co. Ltd. rely on 
simple but exact checks with Goulder equipment. 
Designed with the greatest attention to detail 

and made from specially selected materials, 
Goulder equipment embodies the 

highest standards of accuracy and craftsmanship 


Checking high accuracy radar gears 
on a Goulder No. 1 Rolling Gear 
Tester at Marconi’s Wireless Tele- 
graph Co, Lid., Chelmsford. 


The comprehensive range of Goulder gear measuring 
instruments includes five types of rolling gear testers, as 
well as involute testers and lead measuring machines. 
Special machines can also be made for 
particular requirements. 

Goulders also make 
Worm and wheel testers - 
Pitch testers * Sine tables 


Universal beam calipers * Jigs, fixtures 
Tools and gauges * Aircraft components 


Hob tester 


We shall be pleased to advise on the best method of gear 
Measurement for your needs—just telephone or write to 


J.Goulder & Sons Ltd. 


Kirkheaton, Huddersfield. 


Telephone: Huddersfield 5252-3 
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“« . # but STEEL SHEETS are 
, CHEAPER this way!” 


‘* |, . that’s why I go to CASHMORES. 
As Accredited Sheet Stockholders of 

the Steel Company of Wales Limited, 
they have all the production 

resources of this great mill behind them. 
Cashmores hold comprehensive stocks 
of cold reduced and hot rolled sheets 
and can shear to your sizes 

—I’ve no need to finance large stocks 
of my own or use up valuable 
production space to store it. With 

their new Telex service and 

speedy delivery fleet you can say 
Cashmores’ stocks are my stocks—and 
that’s why it’s cheaper all round! 

I suggest you write in for their 


stock list.” 


CASHMORES 


q ts, 


i ine 
Yj | | | 
JAHN JCASHMORIE~L 


] Accredited She Stockholder of the 5 teel cd ny of Wa 
GHBAT BRIDGH: TIPTON - STAFFS NEWPOR' 


fgphone: TIPton 2 a Telephone: 66941/6 
f tags 


> 
piidon Office: 75 VICTORIA STREET, LONDON, S.W.1. Telephone: ABBey 4556/7/% 





